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PREFACE 

Several indirect methods of estimating fertility and child mortality have 
been developed in recent times. These techniques are useful especially in situ- 
ations where dependable estimates of fertility and child mortality are lacking. 
The results obtained help in evaluating, to some extent, the data obtained from 
sample surveys and censuses. An attempt has been made here to estimate ferti- 
lity and child mortality rates using Brass and Trussel methods for major states 
and for the country for the year 1978. 
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CHAPTER i 


INTRODUCTION 


In recent years, many indirect techniques 
have been developed for estimating fertility and 
mortality levels. These techniques are particularly 
useful in situations where reliable estimates by 
conventional methods are not available. These can 
also serve as useful tools for evaluation purposes by 
providing alternate estimates which can be compar- 
ed with those already available. The present 
paper describes the application of a few indirect 
techniques for estimating fertility and infant and 
child mortality levels. For estimating fertility 
levels, one of the common methods used is the P/F 
method developed by Brass (1968) which in essence 
involves correction of the observed level of fertility 
by adjusting the age specific fertility rates with the 
help of information on average parities. Another 
method for estimating fertility is based on the rela- 
tional Gompertz model developed by Brass (19792). 
The use of this model for estimating fertility 
rates from average parity data has been demonstrat- 
ed by Brass (1979 b). Recently, Zaba (1981) has 
given an extensive elaboration on the uses of this 
model and Kabir and Howaldar (1981) have 
demonstrated its use in estimating the fertility rates 
from average parity data for Bangladesh. For 
estimating infant and child mortality, Brass (1968) 
has evolved a technique which enables conversion of 
proportions of children dead in respect of women 
past 15 years and classified in five year age-groups 
into probabilities of dying before attaining certain 
exact childhood ages. Trussel (1975) has suggest- 
ed a modified version of this method which helps 
to obtain alternate sets of estimates from the same 
data. An attempt has been made here to apply 
these methods and compare the estimates with those 
obtained from sample registration system (SRS). 
The basic data for application of these methods have 
been obtained from the Infant & Child Mortality 
Survey, 1979. The survey was conducted by the 
office of the Registrar General, India (1983) in the 
wake of the International Year of the Child to pro- 
vide a large variety of data on infant and child 
mortality as well as fertility. Subsequent para- 
graphs provide the details of the methodology in- 


volved. 


Methodology 
(a) MeasuREMENT OF FERTILITY 
(i) Method based on comparison of life time 
fertility with current fertility (P/F 
method). 


1.1 Brass (1968) has developed a method, 
popularly known as P/F method which is based on 
a comparison of life time fertility with current ferti- 
lity. The assumption involved is that fertility has 
not changed appreciably, as otherwise life time ferti- 
lity would not be comparable with current fertility. 
The essence of this method is that it seeks an adjust- 
ment in the level of observed age specific fertility 
rates which are assumed to represent the true age 
pattern of fertility to the level of fertility indicated 
by average parity by age group of women, assumed 
accurate for younger women. For this purpose, the 
cumulated age specific fertility rates are calculated 
by successive cumulation of age specific fertility 
rates. The cumulated age specific fertility rates 
provide an estimate of the average number of child- 
ren ever born at the end of the age groups, whereas 
the average parity indicates the average number of 
children ever born across the age groups. Hence 
to ensure comparability between the two, an inter- 
polation procedure based on model fertility sche- 
dules has been devised for estimation of average 
parity equivalents (F values) for age groups of 
women from cumulated age specific fertility rates. 


1.2 Brass (1968) used a simple polynomial 
model of fertility to calculate the relationship bet- 
ween average parity and cumulated fertility for suc- 
cessive age groups and a range of age location of the 
fertility model . Coale and Trussel (1974) have 
proposed fitting of a second order polynomial to 
three successive values of cumulated age specific 
fertility rates and estimating the average parity of 
women of an age group within the range by evalu- 
ating the integral of the polynomial. In the present 
case, the interpolation equation used is 


F(i)=4¢(i—1) +a(i) (+b) f+ 1+¢e@e7) -... 


where F(i) is the average parity equivalents, 4 (1) 
is tha observed cumulated age specific fertility rate 
and f(i) is the observed age specific fertility rate for 


i th age group with i=1, 2, ............ ...6 corres- 
ponding to age groups 15-19, 20-24, ....«.. wees 40- 
44 years respectively, and 

F(7)=4(6)+-a(7) £(7)-+b(7) £(6)-++0(7) $7) ------ (2) 


The values of the constants a, b and c were esti- 
mated by regression analysis of a large number of 
model cases constructed using the Coale-Trusscl 
(1974) fertility model and are tabulated. 


1.3 When age specific fertility rates have been 
calculated from births in a r2 months period classi- 
fied by age of mother at the end of the period, there 
is a shift by half a year for cach age group. In 
that case, an adjustment has to be made. This has 
been done by using the following relationship. 


f*(i)=[1—wi-DIf@+wH fit) .- .  -@) 


i ility rates 

Where f*(i) denotes the age specific ferti 
corrected for An year shift with i=1,_ .....+.. 6 corres- 
ponding to age groups. 15-19,...40-44 years respectively 


d 
r(N=[—wO1f) PORN sity . (4) 


w(i) is calculated from the following relationship 
w(i)=s+H (D/PM)+2H (I+ DEM. + ©) 


The values of x(i), y(i) and z(i) were obtained by 
regression analysis and are tabulated. 


1.4 From the estimated average parity equiva- 
lents (F values) and the reported average. parities 
(P values), P/F ratios are calculated for each age 

roup to obtain a correction factor for adjusting the 
4 of the age specific fertility rates. The choice 
of a correction factor is. generally recommended 
from among the ratios for age groups 20-24 or 25- 
29 years. The parity data for these age groups are 
expected to be more accurate as the events are more 
recent and parities are low. In case of older 
women, the data are likely to be affected by recall 
lapse. In this case, there is generally under-report- 
ing of children ever born because of omission of 
children especially those born and dead quite some 
time past. In case of age group 15-19 years the 
number of events is usually small and hence the 
data are affected by random fluctuations. Because 
of these reasons, the P/F ratios for the initial age 
group or for the older age groups are not preferred 
for use as correction factor. The calculation of ad- 
justed age specific fertility rates is done by multi- 
plying the £*(1) values by the correction factor. 


(1) Method based on the use of relational 
Gompertz model. 


» 1.5 The application of Gompertz model _ to 
fertility rates has been explored by Wunsch (1966), 
Martin (1967) and others. The advantages of 
this model are that it describes the age patterns of 
fertility by the use of three parameters and that a 
single transformation leads to a linear relation of 
fertility with age. The major limitation, however, 
is that the model does not give a good fit at the tails 
of the distribution, In view of this, Brass (1979 a) 
has suggested the use of a relational Gompertz 
model as the accuracy of the Gompertz model. at 
the tails of the distribution can be much improved 
by using relational device which has proved power- 
ful in the logit system of model life tables. Brass 
(1979 b) has also demonstrated the use of relational 


Gompertz model by applying it to Fiji data on 
mean parties for females of different five year age 
groups. More recently, Kabir and Howaldar 
(1981) have made use of the relational Gompertz 
model to study the fertility levels and differentials 
in Bangladesh from average parity data. Zaba 
(1931) has given an extensive elaboration of the 
relational Gompertz model which provides a simple 
tool for adjusting and correcting fertility distribu- 
tion derived from reports of births in the last year 
and/or children ever born. The model can be ex- 
pressed as 


—[a+PY.(x)] 
FQckTichas sali seisnenises 10h comand 
where Y,(x)=—log [—log F(x) 
F(x) = cumulated fertility upto age ‘x’, 
T = total fertility rate, and 
F(x) = standard cumulated fertilily up to age “x” 
with F,(50)—T,=1.0 


The standard series of F, (x) values has been 
computed by Heather Booth (1979). 


1.6 Equation (6) has three parameters, viz. 
*, 8 and T. While « and @ determine the shape 
of the fertility distribution, T determines the level. 
When there is omission or over-reporting of births 
which is not related to the age of mother, then the 
shape of the fertility distribution is not affected and 
only the level is affected. » In this case, the report- 
ed cumulants upto age 50, Tx’, is taken as an esti- 
mate of the total fertility. The values of 


Y(x)= ~log| tog 2] 


are calculated for each reported cumulant Fa(x) 
anda comparison of these Y,(x) values with 
Y,(x) Values provide estimates of « and g, 


1.7 Often, howeyer, the shape of the report- 
ed fertility distribution is affected by age misreport- 
ing. The exaggeration of mothers’ ages causes 
some births to be reported to. women over 50 years 
Which cannot be taken into account while calculat- 
ing total fertility in the conventional manner. In 
such cases, the valuesof « -and @ can be estimated 
from equation (9) described later. 


1.8 Zaba (1981) has also desétibed proce- 
dures for analysing data on average paritics and 
for comparing such data with the data on current 
fertility. This is.described as follows, If the 
pattern and level of fertility are not changing over 
time and if P(i) denotes the average parity for the 
i th age group of women experiencing the fertility 


schedule F(x), then a good approximation of P(i) 
can be found from the relationship. 


—[«+8 Zs (i)] 
ru)=1 = . ‘ 
where Z,(i)=—log [—log P,(i)]- and 


a ty) 


Pi) = average parity for the i th age group deriv- 
ed from the standard cumulated fertility schedules 
BACxy. 


1.9 Any decline in fertility can be examined 
on the basis of cumulated current fertility rates and 
the average parities. The procedure as indicated by 
Zaba (1981) is described below 


=u F(x) 
aa a | aes) 


and ¢,(8) = — log hike Lg PYs ii 


Then, for 8 values close to 1, 4,(8) can be approximated 
by Taylor series expansion of the form 


OUPyZ 
be()=F(-+-O—D¥e D+ GBD tev 


Evaluating ¢,"(1) for different values of x reveals that 
it is almost constant in the age range of 1S<x=35 and 
denoting this constant by C, the following relationship 
has been obtained 


= 1 \e 
yea t all) + GD HD +45 


of yet e'() — $A = @ + O—D! +640) .-B) 


PGi) 
Defining y; = — log ie lok SGI 
—PZ5(1 —z,(i-++ 1) 
and 4,($) = — log [e i ae: | 
@ linear relationship similar to (8) is obtained which 
is as follows 


yi $/C) = (1) = 2 + ODE SF FAD: 0) 


When fertility has been constant, the y values ob- 
tained from mean parities and cumulated fertility 
rates will define the same straight line. Plotting 
the two sets of points on the same graph can indi- 
cate whether the assumption of constant fertility 
‘s a reasonable one. If fertility level has been 
changing steadily, the line suggested by the 4 
points will be different from that suggested by the 
‘F’ points. In case of declining fertility om = 
has lower shape and lower intercept than “F phe. 
In case of rising fertility, Pi line has ie slope 
and higher intercept than ‘F line. The platting 
of ‘P’ points and ‘F’ points would also help to 


detect the types of errors present in the data. If 
the “P’ points curve upwards and if the fertility has 
been constant then the indication is that there is 
omission of children ever born by older women. 
If the ‘F’ points curve downward at older ages and 
the fertility has been constant, then there is exag- 
geration of number of current births to older 
women. In case of age exaggeration, ‘P’ and ‘F’ 
points both curve downward at older ages. But, in 
general, if the ‘P’ and ‘F’ lines do not converge at 
the younger ages, errors must be present in one or 
both sets of data even at younger ages. 


1.10 Thus plotting of ‘P’ and ‘F’ points 
would help to indicate whether the fertility has 
been constant or not. In case of constant fertility 
it would be possible to estimate the F(x) values 
from the P(i) values. For this purpose, the para- 
meters «, 8 and T could be estimated from the 
P(i) values by equation (7). These values of «, 6 
and T could then be substituted in equation (6) to 
estimate the values of F(x). The additional 
advantage of plotting the ‘P’ points is that it would 
indicate the points which are on a straight line so 
that the corresponding parities could be used for 
estimating the parameters of the model. 


1.11 The values of the parameters a, gand T 
have been estimated as described by Kabir 
and Howaldar (1981). The value of @ has been 
first estimated by a process of iteration from the 
relationship 


1gbbayaclog PLO: y's eet (k)__ 82s () 


log P()—log P(k) ee Fe, (0) 
log P(k)—log PG) ~ , — 0% ()_,—bzs (W) 


The value of « is obtained using the relationship 


log P(t) — log Pck) 
=f ro eno | sete (11) 


Finally, the value of T is found from the equation 
aa. 1) it 
=exp [ los PO) +6 ahs ee OF] 802) 


In the above equation: P(j), P(k), Pl) and 
the corresponding Zs (j), Z, (k) and Z ,(1) refer to 
three different age-groups for which the ‘P’ points 
are on a straight line. 


(b) Morraity 


(i) Brass technique for estimating infant and 
child mortality. 


1.12 A technique has been developed by 
Brass (1968) which enables comparison of propor- 
tions dead of children ever born reported — by 
women in standard quinquennial age groups past 


15 years into probabilities of dying before attain- 
ain exact age x. If D() denotes the propor- 
tion dead of children ever born reported by women 
in the age group i with i=1, 2, ......7 correspond- 
ing to age groups 15-19, 20-24. ... 45-49 _ ycars 
respectively and if q(x) denotes the probability of 
dying before attaining age x; then, D(z), D@) -.. 
D(7) have been found to closely approximate q(1), 
(2. 413). 465), 4(10), 4(15) and q(20) respectively. 
The assumptions implied are (i) age specific ferti- 
lity schedule and age specific mortality schedule 
have remained almost constant in the recent past, 
(ii) there is no association between age of mother 
and infant mortality, (iil) omission rates of dead 
children are almost of same magnitude as those of 


ing cert 


the surviving children, and (iv) age pattern of | 


mortality (at least for infants and children) ap- 
proximately conform to the standard life _ table 
selected. The approximate equalities between the 
D and gq values have been found to be affected more 
strongly by variations in the age pattern of fertility 
than by variations in the age pattern of mortality. 
More specifically, the goodness of fit has been 
found to depend on. the starting age of the fertility 
schedule. Based on the above considerations, a 
set of multipliers has been developed which enables 
conversion of D(i) values into q(x) by using the 
relationship q(x) = K(i) D(i), where K(i) is the 
multiplier determined on the basis of a parameter 
indicating the starting age of fertility schedule. 
Generally P(1)/P(2) is used as the parameter for 
selecting the values of K(i), where P(i) is the ave- 
rage number of children ever born to women in 


the i th age group. 


1.13 The multipliers have been determined 
on the basis of a polynomial used to generate the 
fertility schedule and some _ standard mortality 
pattern. The fertility polynomial is of the form 

f(x) = K(x—a) (S + 33 — a)? 

with § Sa <§+ 33, where S is the earliest 
age of child bearing assumed to be 14.5. K is a 
scale factor. 


1.14 For selecting the appropriate multipliers, 
three indices have been suggested. These are P(1)/ 
P(2) or P(2)/PQ) with P() denoting the ave- 
rage parity for the i th age group, the mean 
age of fertility schedule and the median 
age of the fertility schedule. The variation 
in the slope of the fertility curve at the 
beginning of the reproductive period is considered 
more important (Brass 1975) than the mean age of 
the fertility schedule which is influenced by the 
age pattern of fertility over the whole reproductive 
span. The P(1)/P(2) or P(2) /P(3) ratio gives an 
idea as to how the fertility changes with age during 
the early age of the reproductive span and is there- 


fore appropriate for determining the multipliers for 
converting the proportions dead of children ever 
born to women in the younger reproductive ages. 
Usually, the data on proportion dead of children 
ever born to women aged 15-19 is affected by ran- 
dom fluctuations due to small number of births 
involved. On the other hand, the data on propor- 
tion dead of children ever born to older women 
may be affected by “recall lapse” as an element of 
time lag is involved between the occurrence of 
events and their reporting. Comparatively, such 
data in respect of women in the early reproductive 
age groups except the age group 15-19 years are 
likely to be more reliable as these are not likely to 
be affected by. “memory lapse”, as the events are 
more recent and the parities are small. Therefore, 
the estimates of corresponding q(x) values especial- 
ly q(2) and q(3) may be considered more reliable. 
The infant and child mortality rates are obtained 
from the mortality level as indicated by q(2) value 
corresponding to the West Model Life Table. 


(7) Trussel’s method for estimating infant and 
child mortality 


1.15 Trussel (1975) developed a method to 
generate a new set of multipliers, K(i) for convert- 
ing D(a) into g(x) by using the Brass relationship 
q(x)= Ki) D@). For this purpose, a set of model 
fertility schedules developed by Coale and Trussel 
(1974) and mortality schedules from all the four 
families of the Model Life Tables developed by 
Coale and Demney (1966) were used. A_regres- 
sion approach to estimate the new set of multipliers 
was adopted. It was observed that several _ life 
table survival rates could be computed with great 
accuracy using only P(1)/P(2), P(2)/P(3) and D@) 
values. The K(i) values have been estimated from 
the relationship 
K (i) = a(i) + bi) P(1)/P(2) + o(i) P(2)/P(3) .... .(13) 
where P(r), P(2) and P(3) are reported ayerage 
parities for age groups 15-19, 20-24 and 25-29 years 
respectively and a(i), b(i) and c(i) are the tabulated 
values of the regression co-efficients corresponding 
to West Model Life Tables. 


1.16 Procedure for estimation of q(x) values 
is based on the assumption of constant mortality. 
However, in actual situations the mortality may 
not be constant. In such a situation, it could be 
useful to know the time reference period for each 
of the estimated q(x) values. The time reference 
period, t(i), is calculated in terms of the number 
of years prior to the survey using the relationship 


(i) = a(i) + bi) PCD) (PQ) + c(i) P)/PQ) ...... (14) 
where a(i), b(i) and ¢(i) are another set of tabulated 


values of regression coefficients corresponding to 
West Model Life Tables, 


CHAPTER 2 


ESTIMATES OF FERTILITY 


The fertility indicators for which estimates 
have been presented and discussed here include 
crude birth rate, general fertility rate and total 
fertility rate representing the fertility level and age 
specific fertility rates depicting the fertility pattern. 
In the P/F method, the estimates of age specific 
fertility rates have been obtained first by adjusting 
the level of observed age specific fertility rates with 
the help of information on average parities. There- 
after, the corresponding crude birth rates, general 
fertility rates and total fertility rates, have been 
obtained in the usual manner. In the method 
based on the application of relational Gompertz 
model, the total fertility rate alongwith the two 
other parameters of the model has been estimated 
first from the information on average parities. The 
age specific fertility rates have been estimated by 
using the estimated values of the parameters and 
the standard fertility schedules. The crude birth 
rates and general fertility rates have been obtained 
from the estimated age specific fertility rates in the 
usual manner. The results are discussed in the 
subsequent paras. | 


Broad findings 


2.1 The estimated crude birth rates, general 
fertility rates and total fertility rates by P/F method 
and relational Gompertz model are presented in 
table 1 alongwith corresponding SRS estimates. 
At all-India level, the estimated crude birth rate 
for 1978 by P/F method is found to be 34.1 as 
compared to SRS estimate of 33.3. The general 
fertility rate is 143.1 by P/F method and 139.5 
from SRS. The corresponding estimates of total 
fertility rates are 4.6 and 4.5 respectively. Thus, 
the estimates by P/F method are close to SRS 
estimates. The estimates by. relational Gompertz 
model at all-India level are found to be 35.8 for 
crude birth rate, 150.2 for general fertility rate and 
4.9 for total fertility rate. These are higher than 
the corresponding SRS estimates as well as the 
estimates obtained by P/F method. Both the P/F 
method and the relational Gompertz model are 
based on the assumption that there is no. apprect- 
able change in fertility. If there is appreciable 
reduction in fertility, then the reported: parities 
would be higher than those expected on the basis 
of current fertility schedule. The difference 
between. the reported and expected. parities may be 
small in respect of age group 20-24 years but would 


be progressively higher for subsequent age-groups. 
In case of P/F method, the parity value for age- 
group 20-24 years has generally been used, whereas 
in case of relational Gompertz model, the parity 
values for higher age groups 20-34 years have been 
used. Thus, in case of appreciable reduction in 
fertility, the estimates by relational Gompertz 
model are expected to be higher than those by P/F 
method. The P/F method, in general is likely to 
depict the current level of fertility. From table 
I, it is observed that the estimates of crude birth 
rate by relational Gompertz model are fairly 
comparable with corresponding estimates by P/F 
method in respect of Andhra Pradesh, Gujarat, 
Haryana, Jammu & Kashmir, Karnataka, Madhya 
Pradesh, Orissa, Punjab, Rajasthan and Uttar 
Pradesh. However, for states like Assam, Kerala 
and Maharashtra the differences are found to be 
considerable which may be due to perceptible 
decline in fertility. In the states of Andhra Pra- 
desh, Assam, Gujarat, Himachal Pradesh, Kerala, 
Madhya Pradesh, Maharashtra and Uttar Pradesh, 
the estimates of birth rate obtained by P/F method 
are within 5 per cent of the corresponding SRS 
estimates. In the states of Haryana, Jammu & 
Kashmir, Karnataka, Orissa, Rajasthan and Tamil 
Nadu, there is indication that the SRS estimates 
are under reported. However, at the national 
level, the birth rate obtained by P/F method is 2.4 
per cent of the SRS estimate. Discussions . in 
greater details in respect of each of these states 
follow later. 


TABLE 1 
Estimated fertility indicators for India and major states, 1978 
—-Tndi/States P/F Relation! SRS 
Method Gompertz 
model 
1 2 3 4 
(a) Crude Birth Rate 
India ; § - 34+] 35°8 Rl 
Andhra Pradesh . 4 34-4 53°F 33-6 
Assam ‘ ‘ ‘ 32°4 39-9 30°8 
Gujarat. : : 36:0 36°5 35:8 
Haryena . : ‘ 36°9 38-0 33°5 
Himachal Pradesh ‘ 28:2 31°6 27°3 
Jammu & Kashmir. bbe | 36:2 31°8 
Karnataka . ; : 34°3 34°6 29°2 
Kerala ; : . 26:3 36:9 25:2 
Madhya Pradesh : 38-7 38:9 37°2 


Moahereshtra ; ' 27:5 32°8 26°9 


TABLE 1!1—Conrcld. 


———_-- 


1 2 3 4 
Penn ae 2 
Orissa : d ' 36°1 36-0 32°39 
punjab 31-5 31°7 29°4 
Rajasthan 39°6 39°] 35°5 
Tamil Nadu ‘ 31-9 33-9 28°8 
Uttar Pradesh 42°5 42°8 40-4 
(b) General Fertility Rate 
India 143-1 150-2 139-5 
Andhra Pradesh 140-9 137-5 137°5 
Assam 133-6 164-2 127-0 
Gujarat 150:9 152-8 150-3 
Heryana 167°9 173-0 152-3 
Himachal Pradesh 117°4 131-6 113-7 
Jammu & Kashmir 149-2 151-7 133-8 
Karnataka 140:2 141°1 119-1 
Kerala 99-3 139°3 95+2 
Madhya Pradesh 168-0 169 °3 161-7 
Maharashtra 114-3 136:6 112-0 
Orissa 147-1 146°8 134°5 
Punjab 133-2 134-1 124-7 
R: jasthen 173-6 172-0 155-8 
“Tamil Nadu 124-6 132-1 112-2 
Uttar Pradesh 187-3 188-6 178-0 
(c) Total Fertility Rate 
India 4°6 4:9 4-5 
Andhra Pradesh 4:5 4:5 44 
Assam 4-1 5+5 4:0 
Gujarat 4-9 5-0 4-8 
Haryana xi 5:5 4:7 
Himachs! Pradesh 3°6 2 3°5 
Jammu & Kashmir 5-0 5-1 4:5 
Karnataka 4°5 4:5 3°8 
Kerala 3-0 4:7 2-9 
Madhya Pradesh 5°4 5°6 5+3 
Maharashtra 3°6 4:5 3°5 
Orissa 4-9 4:9 4:5 
Punjab 4-3 4+3 4-0 
Rajasthan 5°7 5-7 5-1 
Tamil Nadu 3°9 4*2 3°5 
Uttar Pradesh 6°3 6:4 6:0 


2.2 Table 2 shows classification of states based 
on percentage difference between estimated crude 
birth rates by P/F method/relational Gompertz 
model and corresponding SRS estimates. It is 
observed that the estimates by P/F method in 
Andhra Pradesh, Gujarat and Maharashtra are 
within 3 per cent of the corresponding SRS esti- 
mates. For the states of Assam, Himachal Pradesh, 
Kerala, Madhya Pradesh and Uttar Pradesh, the 
estimates are in the range of 3 to 6 per cent of the 
corresponding SRS estimates. There are 4 states, 
viz. Jammu & Kashmir, Karnataka, Rajasthan and 
Tamil Nadu for which the estimates by P/F method 
are higher by a margin of 10 per cent or more than 
the corresponding SRS estimates. In case of rela- 
tional Gompertz model, the estimates are within 
6 per cent of the corresponding SRS rates for 
Andhra Pradesh, Gujarat, Madhya Pradesh and 
Uttar Pradesh. For Orissa and Punjab, the diffe- 
rences between estimates by relational Gompertz 


model and SRS estimates are in the range of 6 to 
10 per cent. For the remaining states, the diffe- 
rences are 10 per cent or more. It has already been 
mentioned that the estimates by relational 
Gompertz model are likely to be on the higher 
side in case there is appreciable reduction in 


fertility. 


TABLE 2 


Classification of states based on percentage difference between 
the estimated crude birth rates by P/F method/relational Gompertz 
model and SRS rates 


Relational Gompertz 


Percentage P/F mcthod 
difference mo del 
Bclow 3 India, Andhra Pradesh, Andhra Pradesh, 
Gujarat, Maharashtra Gujarat 
3 to 6 Assam, Himachal Pra- Madhya Pradesh, 
desh, Kerala, Madhya Uttar Pradesh 
Pradesh, Uttar Pradesh. 
6 to 10 Orissa, Haryana,Punjab India, Orissa, Punjab. 


Assam, Haryana, Hima- 
chal Pradesh, Jammu& 
Kashmir, Karnataka, 

Kerala, Maharashtra, 
Rajasthan, Tamil 
Nadu. 


Jammu & Kashmir, 
Karnatake, Rajasthan, 
Tamil Nadu 


10 or more 


Detailed Analysis 
(1) INDIA 


2.3 As mentioned earlier, in the case of ferti- 
lity schedules of standard relational Gompertz 
pattern, the ‘F’ points corresponding to y,+¢’x(1) 
—(1)and ¢’,(1) when plotted on a graph would 
be on a straight line. Also in the case of average 
parities based on the fertility schedules of standard 
relational Gompertz pattern, the ‘P’ points corres- 
ponding to y,+¢4'(1)—4,(1) and ¢’,(1) when plotted 
ona graph would fall on a straight line. When there 
is no appreciable change in fertility, the ‘F’ points 
and the ‘P’ points would define the same straight 
line. The values of P and F points are shown in 
table 3. 


TABLE 3 

Values of P and F points for Indla 
Age eroup P points F points 

ee Fe eg Oe 
15—19 —1-:9873 —1-7438 —1-7249 —1-+4501 
20—24 —1-2607 —1:0157 —0O-8605 —0-7430 
25—29 —0- 4270 —0-3355 —0-0065 —0:0382 
30—34 0-4412 0: 4391 0:9730 0-8356 
35—39 , 2-O181 1°5117 2+3825 2+1649 

2:8610 3°2105 3-7480 4-4564 


40— 44 


2.4 Chart 1 shows the ‘F’ and ‘P” points plot- 
ted for India. Except for the older age groups, 
the ‘F’ and ‘P’ points appear to be approximately 
on the same straight line. The points in respect 
of extreme old age groups are vut of line which 
may be due to age misreporting at older ages, 
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2.5 The estimated fertility indicators obtained 
by P/F method and relational Gompertz model 
are shown in table 4. The levels of fertility as 
indicated by the estimates of crude birth rate, gene- 
ral fertility rate or total fertility rate obtained by 
the two methods are fairly comparable, although 
estimates by relational Gompertz model are slightly 
higher.. The crude birth rate is found to be 34.1 
by P/F method and 35.6 by relational Gompertz 
model. The general fertility rate and total fertility 
rate are, respectively, 143.1 and 4.6 by P/F method 
and 149.2 and 4.9 by relational Gompertz model. 
As regards'the age pattern of fertility, it is observ- 
ed that the age specific fertility rates estimated by 
the two methods indicate slightly different 
patterns. In the case of relational. Gompertz 
model, the peak age group is found) to be 25-29 
years but in case of P/F method, the peak age 
group is 20-24 years. Also the fertility rates in 
various age groups are found to be higher in the 
former case than in the latter case except in respect 
of the two extreme age groups. Chart 2 indicates 
the fertility pattern by age. 


TABLE 4 


Estimated fertility indicators for India, 1978 


Fertility indicators P/F Relational SRS 
method Gompertz 
model 
ee 
Crude birthrate . F 34-1 35:6 33:3 
General fertilityrate . 143-1 149-2 139°5 
Total fertility rate : 4-6 4:9 4:5 
Age specific fertility rates 
15—19 years : . 90°8 68°5 89-1 
20—24 years : ; 254-4 260°7 249-1 
25—29 years é « 24136 276°7 231-5 
30—34 years : : 171°6 204°9 169°9 
35-39 years , : 109°4 121-7 98-9 
40—44 years ‘ ; 44°4 - 44-4 45°2 
16:3 4-2 15:9 


45—49 years 
SN SS = a OT 


2.6 The level and the pattern of fertility as 
revealed by the P/F method are almost the same as 
those obtained from SRS. The crude birth rate, 
general fertility rate and total fertility rate from 
SRS are found to be 33.3; 139,5 and 4.5 respective- 
ly which almost agree with the corresponding esti: 
mates by P/F method. The fertility rates in 
yatious age groups are also almost the same. 
However, the estimates by relational Gompertz 


model are higher than the SRS_ estimates. As 
regards the age pattern of fertility, the Gompertz 
model is known to have poorer fit at the. tails. 
Hence the fertility rates for the extreme age 
groups on either side are found to be very much 
lower than the SRS estimates or those obtained 
by P/F method. In the case of remaining age 
groups the fertility rates as revealed by Gompertz 
model are uniformly higher than those obtained 
by P/F method or SRS. As indicated earlier, the 
relational Gompertz model takes into considera- 
tion higher age groups while the P/F method 
considers only the younger age-group (20-24 years). 
In the case of a declining trend in fertility, the 
estimates obtained by P/F method are likely to be 
more representative than the other method, since 
the Gompertz method gives higher estimates of 
fertility on account of the fact that reduction in 
fertility is generally observed among women of 


higher ages. 


(Il) ANDHRA PRADESH 


2.7 Table 5 presents the values of P and F 
points. 


TABLE 5 
Values of P and F points for Andhra Pradesh 


Age group P points F points 
y+o’—p p’ y+¢’— ¢’ 

15—19 j"97j4 11-7438 7 —1'5414" —1-4501 
20—24 —0:9967. —1:°0157 —0-6516 © —0-7430 
25—29 ... —0-1788 —0-3355; —0:1693 —0-0382 
30> 48 0:6141 0: 4391 1°1173 0:8356 
353 1-9675 1°5117 2+ 5688 2+1649 
40—44 3-0453 3+2105 4-1602 4:4564 


Chart 3 shows ‘P’ and ‘F’ points plotted on 
a graph. The two sets of points seem to define 
the same straight line. The two points on the 
extreme right, one ‘P’ point and one ‘F’ point are 
well below this line which is perhaps an indica- 
tion of age misreporting at older ages. 


2.8 The estimated fertility indicators by P/F 
method. and the relational Gompertz model are 
presented in Table 6 alongwith the _correspond- 
ing SRS. estimates. The — estimates by P/F 
method are consistent with the SRS_ estimates 
with regard to level as well as pattern of fertility. 
The estimates by relational Gompertz model are 
also quite consistent with the SRS estimates. The 
crude birth rate is found to be 34.4 by P/F method, 
33.7 by relational Gompertz model and 33.6 as per 
SRS estimates. The corresponding estimates of 


eneral fertility rate are 140.9, 137-5 and 137.5 
respectively. The estimates of total fertility rate 
in the same order are 4.5, 4.5 and 4.4. The esti- 
mated age specific fertility rates as obtained by P/F 
method and from SRS indicate the same pattern. 
The estimates by relational Gompertz model also 
broadly indicate similar pattern. As the Gompertz 
model is known to have poorer fit at the tails than 
at the central age groups, the estimates for the ex- 
treme age groups on either side are found to be 
much lower in this case. Chart 4 depicts the ferti- 


lity pattern by age group. 
TABLE 6 
Estimated fertility indicators for Andhra Pradesh, 1978 


Fertility indicators P/E Relational SRS 
method Gompertz 
model 
Crude birth rate . 34-4 33-7 33-6 
General fertility rate 140-9 137-5 137°5 
Total fertility rate 4°5 4-5 4:4 
Age specific fertility ratcs 
15-19 years 133-6 106:5 136°2 
20—24 years 203-9 248-0 262:°8 
25—29 years A333 228-9 206:3 
30—34 years 147-7 168-3 136-8 
335—39 years . 72° 105-6 83-7 
40—44 years. 39°2 43-2 33-5 
45—49 yerrs 10-1 5-0 10-1 


(IIT) ASSAM 


2.9 The yalues of P and F points are shown 
in table 7. 


TABLE 7 
Values of P and F points for Assam 


ee sees POINM oie st yo 
ie a eo? oe 
15-19... 19569 = 17438)» — 47287 —1:4501 
20—24 13387. —1:0157. —0-7794 —0-7430 
25—29 —0°5637  —0-3355 —9-0031 —0°* 0382 
30—34 0-2656 0-4391 1-0717 0°8356 
35—39 16648 1*5117 2°8393 2°1649 
40— 44 3+3173 4°4564 


testy 3*2105 5-4753 
The ‘P’ and ‘F’ points as plotted in chart 5 
indicate that the straight lines which can be drawn 
though these two sets of points have different slopes 
and intercepts. The ‘P’ line seems to have lower 
slope and smaller intercept than the ‘F’ line which 
is an indication of declining fertility. 


2.10 When the fertility has been declinin 
the estimated level of fertility by eT 
Gompertz model is likely to be on the higher side 
and would not be representative of Pai current 
fertility level. Accordingly, it is observed fro 


10 


table 8 that the estimates of crude birth rate, gene- 
ral fertility rate and total fertility rate by relational 
Gompertz mode] are considerably higher than the 
corresponding estimates by P/F method. The 
birth rate is found to be 39.9 by relational 
Gompertz mode] as compared to 32.4 by P/F 
method. The general fertility rate and total: ferti- 
lity rate are respectively 164.2 and’5.5 by relational 
Gompertz model and 133.6 and 4.1 by P/F 
method. The estimates by P/F method may not 
be on the higher side, as in this case the level of 
fertility has been adjusted on the basis of average 
parity for age group 20-24 years which represents 
the fertility experience of the recent years. These 
estimates are found to be relatively higher than 
the corresponding SRS estimates which are 30.8 
for birth rate, 127.0 for general fertility rate and 
4.0 for total fertility rate. The age specific rates 
estimated by P/F method are found: to be similar 
to the SRS estimates for most of the age groups. 
The estimates by relational Gompertz model are 
found to be considerably higher except for the 
initial age group. Chart 6 depicts the fertility 
rates by age group. 


TABLE 8 


é Bib: ; Shit 
Estimated fertility indicators for Assam, 1978 
Fertility indicators P/F Relational SRS 
: method Gompertz 
model 

Crude birthrate . 32-4 39°9 30-8 

Genera] fertility rate 133-6 164-2 127-0 

Total fertility rate 4°1 5°5 4-0 
Age specific fertility rates 

15—19 years 91:1 59-8 83-9 

20—24 years. 222-8 250°4 196-3 

25—29 years 223-8 300-4 227-4 

30—34 years 180+2 249-0 158-7 

35—39 years 83-4 165-4 97-8 

40—44 years 23-6 68:5 30-2 

45—49 years 2*2 7°93 3-0 


(IV) GUJARAT 
2.11 The values of P and F points are shown 
in table g. 


TABLE 9 
Values of P and F points for Gujarat 


Age P points F points 

group so. sm oo NN eae el 
ok yid'—d ¢” yo’ —d ¢' 
S19. —2-2861° 41-7438 L- O89 L_degaor 
20-24 153823) 41-0157) cog6aT Lipase 
2529 —0'4575 03355 40-0068 <lo-ae> 
30-34 04698 04391 1-047. 8356 
15-39 16218 165117... 294879 an@a9 
40-44 3.1380 3:2105, 40582. eases 
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Chart 7 shows the plots of ‘P’ and ‘F’ points. 
The ‘P’ and ‘F’ points except the two on the 
extreme right seem to be ‘approximately on. the 
same straight line. The two points on the extreme 
right fall well below this line and this may be an 
indication of the misreporting at older ages. 


2.12 Table 10 provides a comparison of the 
estimates of fertility obtained by P/F method and 
relational Gompertz model and those obtained 
from SRS. It is observed that the overall level: of 
fertility as indicated by the three sets of estimates 
is almost the same. The crude birth rate is found 
to be 36.0 by P/F method, 36.5 by relational 
Gompertz model and 35.8 as per SRS estimates. 
The corresponding estimates of general fertility 
rate are respectively 150.9, 152.8 and 150.3. The 
estimates of total fertility rate are 4.9, 5.0 and 4.8 
in the same order. With regard to the age pattern 
of fertility, the age specific rates estimated by P/F 
method and from SRS are found to indicate almost 
the same pattern. However, the age specific rates 
estimated by relational Gompertz model are found 
to follow a different pattern. in this case, the 
rates for extreme age groups on either side are 
lower and the rates for central age groups are 
higher than those obtained by P/F method as well 
as those obtained'from SRS. Also the peak age 
group is found to be 25-29 years in case of, rela- 
tional Gompertz model as compared to 20-24 years 
in case of P/F method and SRS estimates. The age 
specific fertility rates as obtained from the three 
sources are presented in Chart 8. 


TABLE 10 


Estimated fertility indicators for Gujarat, 1978 


Fertility indic*tors 


P/F Relaticnal SRS 
methed Gompertz 

model 
Crude birth rate . 36-0 36-5 35-8 
Genera] fertility rate 150-9 152-8 150:3 
Total fertility rate 4:9 5°0 4-8 
Age specific fertility ré tes 
15—19 ye?rs 58-6 49-5 66°4 
20—24 years 293+2 278°6 297:2 
25—29 yeers 276°8 310°3 268-4 
30—34 yerrs 181°7 21334 182°6 
35—39 yerrs p 107-2 111-1 92°1 
40—44 years 45°8 33°4 38-6 
45—49 yerrs 10°3 233 12°6 


————————_—_—— 
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(V) HARYANA 


2.13 The values of P and F points are shown 
in table rr. 


TABLE 11 
Values of P and F points for Haryana 


Age group P points F points 
y+¢’—d ES oe ee 
15—19 —2.1270 —1.7438 —1.8578 —1.4501 
20—24 —1.3863 —1.0157 —0.8846 —0.7430 
25—29 —0.4911 —0. 3355 0.0064 —0.0382 
30—34 0.3022 0.4391 1.0512 0.8356 
35—39 1.2760 1.51 2.4095 2.1649 
40—44 2.6631 3.2105 3.8314 4.4564 


Chart 9 shows the plots of ‘P’ and ‘F’ points. 
The two sets of points appear to be along a straight 
line initially and then curve downwards at older 


ages. There may be age misreporting at older 
ages. | 


2.14 In case of P/F method, the correction 
factor for adjusting the observed age specific ferti- 
lity rates has generally been taken as the P/F ratio 
for the age group 20-24 years. However, in the 
present case, the P/F ratio for the age-group 20-24 
years is found to be very much lower than the ratios 
for successive higher age» groups. There is an 
abrupt increase in. the ratio over the age. groups 
20-24 years to 25-29 years. Therefore, instead of 
using the ratio for either of the two age groups 
20-24 years or 25-29 years as correction factor, 
weighted average of the ratios for three successive 
age groups 20-24 years to 30-34 years has been used 
as a correction factor in this case. In case of rela- 
tional Gompertz model also, the average parities 
for these three age groups have been used for esti- 
mating the various fertility indicators. The 
estimates by the two methods are shown in table 
12 alongwith the corresponding SRS_ estimates. 
The estimated crude birth rate is found to be 36.9 
by P/F method, 38.0 by relational Gompertz 
model and 33.5 from SRS. The. corresponding 
estimated general fertility rates are 167.9, 173-0 and 
152.3 respectively. The estimates of total fertility 
rates in the same order are 5.2, 5.5 and 4.7. The 
level of fertility as indicated by the SRS is under- 
reported. The age pattern of fertility as per the 
corresponding estimates of age specific fertility 
rates is found to be different. Except for the age 
group 20-24 years, the fertility rates as obtained 
by P/F method and relational Gompertz model 
are widely different. Also the peak age group in 
the former case is found to be 20-24 years as com- 
pared to 25-29 years in the latter case. The SRS 
estimates of age specific fertility rates follow a 
the same pattern as the estimates by P/F metho 


but the estimates In the former case are generally 
lower than those in the latter case. The age speci- 
fic fertility rates from the three sources are shown 


in chart 10. 


TABLE 12 
Estimated fertility indicators for Haryana, 1978 
Fertility indicators = a amen SRS 
model 
Crude birth rate 36.9 38.0 33.5 
General fertility rate 167.9 173.0 152.3 
Total fertility rate 5.2 5.5 4.7 
Age specific fertility rates 
15—19 years 85.4 44.7 71.6 
20—24 years 302.2 301.0 269.0 
25—29 years 277.1 350.3 250.6 
30—34 years 190.3 238.4 190.3 
35—39 years 113.4 120.2 97.0 
40—44 years 53.1 34.3 56.2 
45—49 years 16.5 . 13.4 


(VI) HIMACHAL PRADESH 


2.15 The values of P and F points are shown 
in table 13. 7 


TABLE 13 , 
Values of P and F points for Himachal Pradesh 

Age group P points F points 

Bee) HoisonB TK Pnay Pees Vid rH, 1 ¢ 
15—19 —2.2435 —1.7438 —1.8681 —1.4501 
20—24 —1.3026 —1.0157 —0.6516 —0.7430 
25—29 —0.4107 —0.3355 0.3901 —0.0382 
30—34 0.4152 0.4391 1.5751 0.8356 
35-39 1.7041 1.5117). 2.5668 2.1649 
40—44 3.8340 3.2105 4.6755 4.4564 


a ee ee 


Chart 11 shows plots of ‘P’ and ‘F’ points. 
All the ‘P’ points appear to be on the same straight 
line. However, all the ‘F’ points are not on the 
same straight line. In this case, the points for 
younger age groups are approximately on the same 
line but the points on the extreme right correspond- 
ing to older age groups are found to be below this 
line. The ‘P” line appears to have a lower slope 
and smaller intercept than the ‘F’ line which may 
be an indication of a declining fertility. 


2.16 In case of a declining fertility, the esti- 
mates by relational Gompertz model are likely to 
be on the higher side. Table 14 proyides a compa- 
rison of the estimates of fertility indicators obtained 
by relational Gompertz model with those obtained 


a 


by P/F method and those obtained from SRS. 
The estimated level of fertility by relational 
Gompertz model is found to be quite higher than 
that obtained by P/F method or from SRS. The 
crude birth rate is found to be 31.6 by relational 
Gompertz model, 28.2 by P/F method and 27.3 
from SRS. The general fertility rate and total 
fertility rate are respectively 131.6 and 4.2 by rela- 
tional Gompertz model, 117.4 and 36 by P/F 
method and 113.7 and 3.5 from SRS. The —— 
of fertility as indicated by the age specific, fertility 
rates estimated by relational Gompertz model is 
also found to be different from that indicated by 
the corresponding estimates obtained by P/F 
method and from SRS. In the former case the 
peak age group is found to be 25-29 years as 
compared to 20-24 years in the latter two cases. 
Chart 12 presents the fertility pattern by age 
from the three sources. 


TABLE 14 
Estimated fertility indicators for Himachal Pradesh, 1978 
Fertility indicators P/F Relational SRS 
method Gompertz 
model 

Crude birth rate . " : 28.2 31.6 27.3 
General fertility rate 117.4 131.6 113.7 
Total fertility rate a 3.6 4.2 3.5 
Age specific fertility rates 
15—19 years 80.2 53.0 77.3 
20—24 years . , . 271.0 239.2 261.5 
25—29 years s ‘ : 181.6 252.4 174.6 
30—34 years 98.4 175.3 103.6 
35—39 years ; ; . 49.6 95.0 37.2 
40—44 years ; - 31.0 30.5 31.5 
45—49 years . . ‘ 4.6 2.4 6.1 


2.17 From discussions in para 2.16 it follows 
that the estimates by P/F method are quite consis- 
tent with the SRS estimates with regard to both 
level as well as pattern of fertility. However, the 
estimates by relational Gompertz model are not 
quite consistent with either of the two sets of esti- 
mates obtained from SRS or by P/F method: 
The level of fertility indicated by the. estimates 
obtained by relational Gompertz model is likely to 
be on the higher side because of an indication of a 
declining fertility. Corresponding to a decline in 
the level of fertility, there may be change in the 
age pattern of fertility. Also the Gompertz model 
is known to give poorer fit at the tails. As such 
the pattern of fertility indicated by estimates ob- 
tained by relational Gompertz model may be dif- 
ferent from that indicated by the estimates from 
SRS or by P/F method, 
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(VII) JAMMU & KASHMIR 


_ 2.18 The values of P and F points are shown 
in table 15. 


TABLE 15 
Values of P and F points for Jammu & Kashmir 
seen teaiees P points F points v4 
yt’ pvt GG ¢’ 
15—i9 —2.0578 —1.7438 —1.7759 —1.4501 
20—24 —1.3989 —1.6157 —0.9735 —0.7430 
25—29 —0.5062 —0.3355 —0.1439 —0.0382 
30—34 0.3807 0.4391 0.7834 0.8356 
35—39 1.7709 1.5117 2.1974 2.1649 
40—44 2.8031 3.2105 3.6229 4.4564 


The ‘P’ and ‘F’ points plotted in chart’ 13 
appear to define the same straight line as all the 
points except the two on the extreme right are 
approximately on the same straight line. The 
points on the extreme right are below this line and 
may be due to age misreporting at older ages. 


2.19 So far as level of fertility is concerned, 
the estimates obtained by P/F method and relatio- 
nal Gompertz model are found to be quite consis- 
tent. However, the level as indicated in either of 
these cases is found to be quite higher than that 
indicated by SRS estimates. Table: 16 shows. the 
‘estimates of various fertility indicators obtained 
by different methods. The crude birth rate is 
found to be 35.5 by P/F method, 36.2 by relational 
Gompertz model and 31.8 from SRS. The corres- 
ponding general fertility rate and total fertility 
rate are respectively 149.2 and 5.0 by P/F method. 
151.7 and 5.1 by relational Gompertz model and 
133.8 and 4.5 from SRS. The SRS estimate seems 


to be under-reported. 


TABLE 16 ¥ 
Estimated fertility indicators for Jammu & Kashmir, 1978 


P/F Relational SRS 


ility indicators 
i a . _ method Gompertz 


model 
92 \enoitees Shh itn od 
Crude birth rate : . a5 5 36.2 31.8 
General fertility rate 149.2 151.7 133.8 
5.0 > | 4.5 


Total fertility rate 
Age specific fertility rates 
Tz 48.5 64.4 


—19 years 
4 ‘i 243.3 268.9 207.5 


ti pic. 261.3 312.2 245.8 
30—34 years 200.1 226.3 179.3 
35—39 years 138.2 125.0 132.3 
40-—44 years 62.2 40.4 51.5 
45—A49 years ; 20.0 3.1 21.3 


a 


_ 


2.20 When the age specific fertility rates are 
considered, it is observed that the estimates in all 
the three cases broadly indicate similar pattern. 
The peak age group in all the cases is 25-29 years. 
The estimated age specific fertility rates by P/F 
method are found. to be higher than the corres- 
ponding SRS estimates for all age groups except 
45-49 years. As compared to the estimates by P/F 
method and from SRS, the estimates by relational 
Gompertz model are found to be lower at the 
tails, that is; for age below 20 years and age above 
34 years. For the central age groups that is 
20-34 years, the rates by relational Gompertz 
model are higher.. Apparently, this may be due 
to relatively poorer fit at the tails in case of a 
Gompertz model. However, the apparent diffe- 
rences between the estimated age-specific fertility 
rates obtained by relational Gompertz model and 
P/F method do not bring about any difference 
in the overall level of fertility. Chart 14 depicts 
the age specific fertility rates from different 
sources. 


(VIII) KARNATAKA 


2.21 The values of P and F points are shown 
in table 17. 


“TABLE 17 
Values of P and F Points for Karnataka 


P points F points 
Age group eo — 
yt¢'-$ yt+¢'-$  #' 
15—19 —2.0731 —1.7438 —1.8315 —1.4501 
20—24 —1.3379 —1.0157 —0.9288 —0.7430 
25—29 —0.4352 —0.3355 —0.0527 —0.0382 
30—34 0.3617 0.4391 0.9301 0.8356 
35—39 1,6616 1.5117 2.6791 2.1649 
40—44 3.0178 3.2105 3.4021 4.4564 


Chart 15 shows ‘P’ points and ‘F’ points 
plotted on a graph. . Except one ‘P’ point and 
one ‘F’ point on the extreme right, all the other 
points appear to be approximately on the same 
line. Thus, the ‘P’ and ‘F’ points a proximately 
define the same line in this case. The points on 
the extreme right lie below this line which may 
be due to misreporting of age at older ages. 


2.22 It may be seen from table 18 that the 
level of fertility as indicated by the estimates of 
crude birth rate, general fertility rate or total 
fertility rate is almost identical in case of P/F 
method and_ relational Gompertz model. The 
estimates are respectively 34.3, 149.2 and 4.5 1 
case of P/F method and 34-6, 141-1 and 4.5 in 


— 


nal Gompertz model. The corres- 


case of relatio 
= are respectively 29.2, 


nding SRS estimates 
= I ad 3.8 which are relatively lower. The 
SRS estimates appear to be under-reported. 
TABLE 18 
Estimated fertility indicators for Karnataka, 1978 
ee oes Z 
tility indi P/F Relational SRS 
Fertility indicators scthod Gompamt 
model 

Crude birth rate . 34.3 34.6 29.2 
General fertility rate 140.2 141.1 119.1 
Total fertility rate 4.5 4.5 3.8 
Age specific fertility rates 

15—19 years , j 71.8 51.9 65.7 
20—24 years 245.7 252.5 208.6 
25—29 years 241. Soho debra Ors 
30—34 years P ; . 171.9 190.6 140.3 
35—39 years . ‘ : 109.4 102.7 94.8 
40—44 years 44.1 32.6 33.9 
45—49 years 13.9 2.5 13.0 


2.23 The age specific fertility rates estimated by 
relational Gompertz model are lower at the tails 
and higher in respect of the central age groups 
as compared to the corresponding rates estimated 
by P/F method and those obtained from SRS. 
Also the peak age group in the former case is 
found to be 25-29 years as compared to 20-24’ years 
in the latter two cases. However, the apparent 
difference between the estimated age specific 
fertility rates obtained by relational Gompertz 
model and those obtained by P/F method do not 
bring about any difference in the oyerall level 
of fertility, as indicated by the estimates of crude 
birth rate, general fertility rate and total fertility 
rate. The age specific fertility rates from the three 
sources are presented in chart 16. 


(LX) KERALA 
_ 2.24 The values of P and F 


points are shown 
in table 19. 


TABLE 19 
Values of P and F points for Kerala 
kan bl P points F points 
yth-b yt hip ¢’ 

15—19 —2.1429 —1.7438 —1.8980 —1 .4501 
20—24 ‘ —1 4160 ~—1.0157 —0.8923 —0. 7430 
25—29 —0.6651 —0.3355 —0.0386 —0.0382 
30—34 0. 1606 0.4391 1.0864 0.8356 
35—39 1.3919 1.5117 2.7110 2.1649 
40 —44 2.3548 3.2105 4.9015 4.4564 


The ‘P’ and ‘F’ points 
The ‘P’ line and the ‘ 
to the sets of ‘P’ 
appear 


are plotted in chart 17. 
F’ line which correspond 
and ‘fF’ points respectively 
to have different slopes and intercepts, 


18 


The ‘P’ line appears 
smaller intercept than 
decline in fertility. 


to have a lower HOS and 


the ‘F’ line indicating 


2.25 It has been mentioned earlier that in 
case of declining fertility the estimated level by 
relational Gompertz model is likely to be on the 
higher side. From table 20, it is observed that 
the estimated crude birth rate, general fertility 
rate and total fertility rate by relational Gompertz 
model are considerably higher than — the corres- 
ponding estimates by P/F method. The estimates 
in the former case are 36.9, 139.3 and 4.7 respec- 
tively; whereas those in the latter case are 26.3, 
99.3 and 3.0 respectively. The estimates of ferti- 
lity as derived by P/F method are close to SRS 
estimates. Corresponding to a change in_ the 
fertility level, there may be a change in the ferti- 
lity pattern also. It is possible that the decline 
in the fertility may be due to decline in the higher 
parity births in which case the decline in age 
specific fertility rates would be more in case of 
latter reproductive age groups than the carly 
reproductive age groups. In such a situation, the 
estimated fertility schedules based on the average 
parity data may not truely represent the current 
fertility pattern. Table 20 shows that the age 
specific fertility rates estimated by relational 
Gompertz model are very much different from 
those estimated by P/F method. The estimated 
rate for the age group 15-19 years is lower, in the 
former case than in the latter case. For the 
remaining age groups the rates are higher in case 
of relational Gompertz model than in the case of 
P/F method. The differences between the two sets 
of rates are more for the latter reproductive age 
groups than the early reproductive age groups. It 
is likely that reduction in fertility has occurred 
among older women by curtailing higher order 
births. The age specific fertility rates are shown in 
chart 18. 


TABLE 20 
Estimated fertility indicators for Kerala, 1978 


Fertility indicators P/F Relational SRS 
method Gompertz 
model 

eli ees 
Crude birth rate . : : 26.3 36.9 25.2 
General fertility rate 99.3 139.3 95.2 
Total fertility rate 3.0 4.7 2.9 
Age specific fertility rates 
15—19 years , ; 49 6 40.4 452 
20—24 years 188.1 190.1 179.6 
25—29 years 170.6 251.2 164.9 
30—34 years : ; 112.4 224.8 105.5 
35—39 years . . 65.4 159.9 65.2 
40—44 years 22.4 71.5 1 > 
45—49 years 3.2 20 3.6 
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2.26 A comparison of the estimates. by P/F 
method with the corresponding SRS estimates 
shows that these are quite consistent with each 
other with regard to both level as well as pattern 
of fertility. The SRS estimates are found to be 
25.2 for crude birth rate, 95.2 for general fertility 
rate and 2.9 for total fertility rate. 


(X) MADHYA PRADESH 


2.27 The values of P and F points are shown 
in table 21. 


TABLE 21 
Values of P and F points for Madhya Pradesh 


P points F points 
Age group SE aes ee Se ee eee 
TS a yt¢’-p 
15—19 g . —1.8762 —1.7438 —1.5006 —1.4501 


20—24 » »« —1.0361 —1.0157 —0.7042 —0.7430 
25—29 : - —0.2836 —0.3355 0.1546 —0.03 82 
30—34 . R 0.5524 0.4391 1.0534 0.8356 
35—39 : = 2.1782 1.5117 2.4233 2.1649 
40—44 ‘ ‘ 5.5328 41322105 3.9224 4.4564 


The P and F points are plotted in chart 19. By 
and large, the ‘P’ points and “F’ points appear to 
be approximately on the same straight line. The 
‘P’ points on the extreme right give the impression 
of curving upwards which may be due to omission 
of children ever born by older women. On. the 
other hand, the ‘F’ points on the extreme right 
give the impression of curving downwards which 
may be an indication of age misreporting among 
older women. 


2.58 Table 22 shows estimated fertility indicators 
by P/F method and relational Gompertz model 
alongwith the corresponding SRS estimates. The 
estimates of birth rate, general fertility rate and 
total fertility rate by P/F method are almost the 
same as the corresponding estimates by relational 
Gompertz model. The estimates in the former 
case, are 38.7, 168.0. and 5.5 respectively; whereas 
the estimates in the latter case are 38.9, 169.3 and 
5.6 respectively. In comparison, the SRS estimates 
are 37.2, 161.7 and 5.3 respectively which are not 
very much different. The estimated age specific 
fertility rates by P/F method and from SRS follow 
almost the same pattern. The estimates by rela- 
tional Gompertz model also follow a similar pattern. 
The age specific fertility rates are shown in chart 20. 
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TABLE 22 
Estimated fertility indicators for Madhya Pradesh, 1978 

Rt i ee 

Fertility indicators P/F Relational SRS 

method Gompertz 
model 

Crude birth rate . . ; 38.7 38.9 37/2 
General fertility rate ‘ 168.0 169.3 161.7 
Total fertility rate d t by BE) 5.6 5.3 
Age specific fertility rates 
15—19 years - ; : 155.5 129.4 132.3 
20—24 years ; ' . 293.4 295.6 298.5 
25—29 years ‘ . ; 258.2 277.9 250.9 
30—34 years : . ; 180.3 210.1 S28 
35—39 years ; : ; 126.6 136.4 117.6 
40—44 years : ; : 61.0 58.4 52.3 


45—49 years ‘ ; : oe | 8 17.1 


(XI) MAHARASHTRA 


2.29 The values of P and F points are shown 
in table 23. 


TABLE 23 
Values of P and F points for Maharashtra , 
P points F points 

Age group | 3 

yt¢'-¢ fy f’—-4 ¢ 
1519  .9 ge —290400 —1.7438° —1.7496 comune 
20—24. ‘ - —1.2487 —1.0157 —0.7614 —0. 7430. 
25—29 . . —0,3996 —0.3355 0.2023 —0.0382 . 
30—34 . ; 0.5087 0.4391 1.3764 0.8356 
35—39 . é 1. 7438 1.5117 3.0364 2.1649 


40—44 ; : 3.3931 3.2105 4.5294 4.4564 


Chart 21 shows the ‘P’ and ‘F’ points. All 
the ‘F’ points except one are found to be approxi- 
mately on the same straight line. This ‘F’ line 
is different from the ‘P’ line on which all the 
‘P’ points are found to lie. The ‘P’ line appears to 
have lower slope and smaller intercept than the 
‘F’ line. The fertility may be declining in this 
case. 


2.30 In case of a declining fertility, the level 
of fertility estimated by relational Gompertz model 
is likely to be on the higher side. Table 24 shows 
that the estimates of crude birth rate, general 
fertility rate and total fertility rate by relational 
Gompertz model are considerably higher than the 
corresponding estimates by P/F method. The 
crude birth rate by relational Gompertz model is 
found to be 32.8 as compared to 27.5 by P/F 
method. The general fertility rate and total ferti- 
lity rate are respectively 136.6 and 4.5 by relational 
Gompertz model and 114.3 and 3.6 by P/F method. 
The age specific fertility rates as estimated by the 
two methods are also found to follow different pat: 
terns. In case of relational Gompertz model, the 
fertility rate is found to be the highest for age group 


sai — 


25-29 years as compared to the age group 20-24 years 
in case of P/F method. Except for the extreme 
age groups on either side, the rates in the former 
case are higher than those in the latter case and 
the differences are miore in respect of older age 
groups than the younger age groups. It is likely 
that reduction in fertility has occurred among older 
women by curtailing higher order births. For 
the extreme age groups, the rates estimated by the 
relational Gompertz model have generally been 
found to be lower than those estimated by P/F 
method and the same is observed in this case also. 
The age specific fertility rates are shown in 
chart 22. 
TABLE 24 
Estimated fertility indicators for Maharashtra, 1978 


P/F Relational SRS 
method Gompertz 


Fertility indicators 


model 

Crude birth rate ; ‘ a7. 32.8 26.9 
General fertility rate 114.3 136.6 112.0 
Total fertility rate 3.6 7.2 3.3 
Age specific fertility rates 

15—19 years : : : 87.1 65.5 82.3 
20—24 years : : 235.9 243.9 238.3 
25—29 years ‘ . ; 194.8 252.8 190.4 
30—34 years ; ; : Aas .t 199.4 115.6 
35—39 years : . é 58.5 90.6 eS a 
40—44 years f ’ 4 20.0 38.0 20.3 
45—49 years ; i ‘ 5.6 5 4.6 


2.31 A comparison with the SRS estimates indi- 
cates that the estimates by P/F method are quite 
close to SRS estimates of 26.9 for crude birth rate, 
112.0 for general fertility rate and 3.5 for total 
fertility rate. Also, the age pattern of fertility as 
indicated by the corresponding estimated age 
specific fertility rates is found to be consistent with 


that of P/F method. 


(XII) ORISSA 


2.32 The values of P and F points are shown 
in table 25. 


TABLE 25 
Values of P and F points for Orissa 

P points F points 

Age group cs 
Lc yib-b tho’ 

15—19 . —2.0454 —1.7438 —1.7822 —1.4501 
20—24 —1.2757  —1.0157 —0.8706 —0.7430 
25—29 . . —0:3447 —0.3355 —0.0467 —0.0382 
30—34 , 0.5727 0.4391 0.9856 0.8356 
35—39 : ; 1.7659 1.5117 2.7855 2.1649 
4044 : be 3.2105 4.1943 4.4564 


The plots of ‘P” and ‘F’ points are shown. in 
chart 23. The chart shows only 5 ‘P” points. The 
sixth point corresponding to ratio of the average 
parities for age groups 40-44 and 45-49 years could 


not be plotted as the average ae for age group 
45-49 years was found to be less than the average 
parity for the age group 40-44 years. This may 
possibly be due to omission of children ever born 
in respect of women aged 45-49 years. The ‘P” 
points and all the ‘F’ points except one seem to 
be on the same straight line. The last ‘F’ point 
on the right falls below this line and this seems to 
indicate misreporting of ages among older women. 


2.33 Table 26 shows close agreement between 
the estimates obtained by P/F method with those 
obtained by relational Gompertz model with regard 
to both level as well as the age pattern of fertility. 
The estimates of crude birth rate, gerieral fertili 
rate and total fertility rate are the same by bot 
the methods and are 36, 147 and 4.9 respectively. 
The estimated age specific fertility rates by the two 
methods indicate similar pattern. However, the 
estimated rates for extreme age group on either 
side by relational Gompertz model are lower than 
those obtained by P/F method. The age pattern 
of fertility is shown in chart 24. In comparison 
to estimates by P/F method and _ relational 
Gompertz model, the SRS estimates are found: to 
be 32.9 for crude birth rate, 134.5 for general ferti- 
lity rate and 4.5 for total fertility rate. The SRS 
estimates are under-reported. 

TABLE 26 
Estimated fertility indicators for Orissa, 1978 


Fertility indicators P/F Relational SRS 
method Gompertz 
model 

Crude birth rate . 36.4 36.0 32.9 
General fertility rate. é 147.1 146.8 134.5 
Total fertility rate 4.9 4.9 4.5 
Age specific fertility rates 
15—19 years : ; 2 90.1 80.9 95.2 
20—24 years . . F 278.7 279.7 261.0 
25—29 years ' P ; 260.6 276.2 234.7 
30—34 years ; ‘ ‘ 192.2 194.0 163.8 
35—39 years , : ; 113.8 110.0 86.7 
40—44 years ‘ ; . 34.5 34.5 25.6 
45—49 years 10.8 3.4 14.4 


| 
| 
| 
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(XIII) PUNJAB 


2.34 The values of P and F points are shown 
in table 27. 


TABLE 27 
Values of P and. F points for Punjab 
¥ Re P points Fk points 
Age group ——— ee a 
yig=po vie 

S419 gs 2.69 1 7438 — 2.2783 —) 450) 
20—24 . . —1.6262 —1.01S7 —1.1640 — 0 Jat 
25—29 —0 6636 —0. 3355 —0.2382 —o ara 
30—34 02470 0.4391 0 9877 0 SiS, 
35—39 1.7130 1. S117 2 4321 > 1640 
40-44 2 OgRe 3.2105 3. 8076 
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; Chart 25 shows that except for one ‘P’ point The P and F points are plotted in chart 27. It 
and one ‘F” point on the extreme right, all the may be seen that the ‘P’ and ‘F’ points li 7: 

other points are approximately on the same straight the same straight line. Only two ot rT fe ian 
line. The two points on the extreme right are to be out of line, which include a ‘P’ point and 
well below this straight line which may be due to one ‘F’ point. This may be due to age ae vorting 
age misreporting at older ages. at older ages. 6 oe 


2.35 It may be seen from table 28 that esti- 
mated levels of fertility by P/F method and rela- 2.37 The estimated fertility indicators by P/F 
tional Gompertz model are very close. The esti- method and relational Gompertz model «are 
mates of crude birth rate by the two methods are presented in table 30 alongwith the corresponding 
31.5 and 31.7 respectively. The estimates of general oa pumates, The lever Gare ty indicated by 
fertility rate are 133.2 and 134.1 respectively. The the crude birth rate, general fertility rate or total 
total fertility rate is 4.3 by both the methods. In fertility rate is found to be close as per the esti- 
comparison, the SRS estimates are found to be 29.4 mates obtained by. P/F method and relational 
for crude birth rate, 124.7 for general fertility rate Gompertz model. The crude birth rate is found 
and 4.0 for total fertility rate. The estimated age to be 39.6 by P/F method and a. by relational 
specific fertility rates in all the three cases are found Gompertz model. The general fertility rate and 
to indicate similar pattern. The age pattern of total fertility rate are respectively 173.6 and 5.7 by 


fertility is shown in chart 26. P/F method and 172.0 and 5.7 by relational 
Gompertz model. The SRS estimates are found 


to be 35.5 for crude birth rate, 155.8 for general 


TABLE 28 fertility rate and 5.1 for total fertility rate. The 

Estimated fertility indicators for Punjab, 1978 SRS estimates are under-reported. In case of 
relational Gompertz model, the age specific ferti- 

Fertility indicators P/F Relational SRS lity rates are found to be lower than the corres- 
Rea Somperiz ponding estimates by P/F method for the age- 


groups 15-19 and 20-24 years on one side and the 


eee 


Crude birth rate. ’ : 8125 Si, 7 29.4 = vi z 
General fertility rate > 1341 ‘aike age group 45-49 years on the other side. For the 
ee. sas ! ; we Ae vo central age groups, the fertility rates are higher in 
3 pine. weti rate & | | the former case than in the latter case. The SRS 
al bao ae oe estimates are found to follow almost the same 
a a 5 attern as the corresponding estimates by P/F 
20—24 years ; : : 226.4 237.8 226.5 : LID lig 
2529 years 263.1 152.4 244.5 method, but the estimates in ihe tormer case are 
lower than those in the latter case except for age 
30—34 years . ' ; 192.9 213.6 170.0 Dae 
Le ar oo —~111"9 89.0 group 45-49 years. The age pattern of fertility is 
40—44 years re 43.3 32.4 39.4 shown in chart 28. 
BMS yeas SIO Mb - 2.4 10.4 
ro oa a5 oe am a ; TABLE 30 
(XIV) RAJASTHAN Estimated fertility indicators for Rajasthan, 1978 
2.36 The values of P and F points are given in pt ccisitaa acs banctbeee cee otf TOT REE 
Fertility indicators P/F Relational SRS 
sages m1 ‘ egg method Gompertz 
TABLE 29 model 
Ri Se alee Biase oe on SE 2 
Values of P and F points for Rajasthan 
x. Crude birth rate . ; . 39.6 39.1 35.5 
wr ‘ ‘ General fertility rate , 173.6 172.0 155.8 
t 
Age group pid sft el emia. Bok ten Total fertility rate ; ; a at 5.1 
yt $'— sf fa dpe OR! Age specific fertility rates 
a | ml alg ae oa 07.3 96,2 86.4 
, 15—19 years ° . . 107.° 
TT es ie ile Sai beatae Tiga aE mig 
20-24 4.1700 —1.0157 —0.8466 —0.7430 es Eee 
25—29 i _ —0.4180 —0.3355 —0.0709 —0, 0382 3034 years ; 718.0 232.6 707.0 
26-36). od of bnMed oin9-497Ac .0,41° 0.8356 35-39 yerrs 135.8 Sit ie 0 
35—39 1.6055 11,5117 2.2812 2.1649 40—44 years oe at, a 
apis) pling AqgpaeGhyy 3.2103, 3.7046 4.4564 pe A a 1F (som Big pl orotic, taccabhl 
acl Bek naan Te 


rn ee ee ee EREEeene 


tla ta A 


——————— 


(XV) TAMIL NADU 
2.38 The values of P and F points are shown 
in table 31. 
TABLE 31 
Values of P and F points for Tamil Nadu 
 — 7___-_- . oSe 


P points F points 
c group PEST) ,  ioikppar , , 
’ yig pth od 


a — 


a ae —2.0507 —1.7438 —1.7926 —1.4501 
20-24» es 2715 1.0157 —0.8617 —0.7430 
25-29 . . —0.3885 —0.3355 —0.0833 —0.0382 
30-34 =. Ss. ~S (0.4835) 0.4391 1.1566 0.8356 
35—39 oe Ses T5117 eee 0 
40-44. 4.3593 3.2105 4.3850 4.4564 


Chart 29 shows the plots of ‘P’ and ‘F’ points. 
The ‘F’ points except the one on the extreme right 
appear to be approximately on the same straight 
line. The ‘P’ points except the two on the extreme 
right seem to lie on some other line which has 
slightly smaller slope and lower intercept than 
the ‘F’ line which may be due to declining fertility. 
Deviations of ‘P’ and ‘F’ points on the extreme 
right from the general patterns followed by the rest 
of the points may be due to reporting errors for 
older age groups of women. There may be omis- 
sion of children ever born by older women. In 
the other case, there may be misreporting of age 
among older women. 


2.3g Table 32 shows the estimated fertility 
indicators by P/F method and relational Gompertz 
model alongwith the corresponding SRS estimates. 
The estimated crude birth rate is found to be 31.9 
by P/F method, 33.9 by relational Gompertz model 
and 28.8 from SRS. The corresponding estimates 
of general fertility rate are respectively 124.6, 132.1 
and 112.2, The estimates of total fertility rate in 
the same order are 3.9, 4.2 and 3.5. Thus the 
estimates by P/F method are higher than the SRS 
estimates and the estimates by relational Gompertz 
model are higher than both. The SRS estimate is 
under-reported. In case of a declining fertility, the 
estimates by relational Gompertz model are likely 
to be on the higher side.» A comparison of the 
age specific fertility rates indicates that the esti- 
mates by P/F method and from SRS follow similar 
pattern, though the age-wise rates in the former 
case are higher than those in the latter case. The 
estimates by relational Gompertz model follow a 
different pattern. In this case, the peak age group 
is found to be 25°29 years as compared to 20-24 


26 


years in the other two cases. Except for the extreme 
age groups on cither side, the estimated rates by 
relational Gompertz model are higher than those 
obtained by P/F method and from SRS. The age 
pattern of fertility is shown in chart 30. 


TABLE 32 


Estimated fertility indicators for Tamil Nadu, 1978 


” Fertility indicators P/F Relational SRS 
method Gompertz 
model 

Crude birth rate 31.9 33.9 28.8 
General fertility rate 124.6 132.15 *-* 1922 
Total fertility rate. ; 4 3.9 4.2 = + 
Age specific fertility rates 

15—19 years. oo. a ee 
20—24 years «is 241.3. 242.4. 214.8 
25—29 yeaa.) «fh «de tan dl9.B RS Lt sd 
30—34 years x 140.6 13.205 AF 
35—39 years é 78.7 94.4 60.4 
40—44 years 25.0 30.7 20.1 
45—49 years 7.0 2.4 5.1 


(XVI) UTTAR PRADESH 


2.40 The values of P and F points are.shown 
in table 33. | | 


TABLE 33 
Values of PandF points for Uttar Pradesh 


P points F points 
Age group —-———— —— —a 
yigp of vip pong 
15—19 - —2.0107 —1.7438 —1i.7319 —1.4501 
20-24 5) 1.2501 —1.0157 —0.9508 —0.7430 
25—29 : « —0.3804 —0.3355 —0.1508 —0.0382 
30—34 0.4881 0.4391 0.7472 0.8356 
35—39 . . 1.9085 Bee ey 2.0041 2.1649 
40—44 3.1595 3.2105 3.2109 4.4564 


The plots of ‘P’ and ‘F’ points are shown in 
chart 31. Most of the ‘P” and ‘F’ points are seen 
to be approximately on the same straight line. 
The points on the extreme right corresponding to 
older age-groups are found to be out of line possibly 
because of some reporting errors in respect of data 
for older women. 


2.41 The estimated level of fertility by P/F 
method is found to be close to that obtained by 
relational Gompertz model. From table 34 the 
estimated crude birth rate is found to be gas in 
the former case and 42.8 ih the latter case. The 
general fertility rate and total fertility rate are 
respectively 187.3 and 6.3 in the former case and 
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188.6 and 6.4 in the latter case. The age patterns 
of fertility as indicated by the estimated age specific 
fertility rates are found to be similar in both the 
cases. SRS estimates of age specific fertility rates 
are found to follow almost the same pattern as 
the corresponding estimates by P/F method, though 
the estimates in the former case are lower than the 
estimates in the latter case. The overall level of 
fertility as indicated by crude birth rate, general 
fertility rate or total fertility rate is therefore 
found to be lower in the former case than in the 
latter case. The SRS estimates for the above three 
indicators are respectively 40.4, 178.0 and 6.0. 
The age pattern of fertility is shown in chart 32. 
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TABLE 34 
Estimated fertility indicators for Uttar Pradesh, 1978 
Fertility indicators P/F Relational SRS 
method Gompertz 
model 
Crudebirthrate . . 42.5 42.8 40.4 
General fertility rate . ‘ 187.3 188.6 178.0 
Total fertility rate 6.3 6.4 6.0 


Age specific fertility rates 


15—19 years . 


20—24 years . 
25—29 years . 
30—34 years . 
35—39 years . 
40—44 years . 


45—49 years . 


100.3 85.8 99.6 
293.0 PS | pip Be 


CHAPTER 3 
ESTIMATES OF INFANT AND CHILD MORTALITY 


Brass and Trusse! methods enable conversion 
of proportion of children dead, D(i), in respect»of 
i th age group of women into probability of dying 
before attaining certain exact’ childhood age x 
denoted by q(x), where i=1, 2,. ....... 7 corresponds 
to age groups 15-19, 20-24,.........45-49 years. respec- 
tively and x=1, 2, 3,°5, 10, 15 and. 20. The esti- 
mated values of q(x) and I(x) = 1—q(x) obtained 
by the two methods are presented and discussed in 
this chapter. The corresponding ‘levels’ in the 
Coale-Demney West Model Life Table System 
are also presented alongwith these estimates. In 
case of changing mortality, it would be useful to 
know the corresponding time reference period for 
each of the estimates of q(x), I(x) values. Hence 
the estimates of time reference period are also 
presented alongwith the corresponding q(x), 1(x) 
values. 


3-1 The q(z) values calculated by both the 
methods are based on the proportion of children 
dead in respect of women in the age group 15-19 
years. Usually the number of births pertaining 
to this age group of women is very small. Accor- 
dingly, the q(x) values are subject to random 
fluctuations. Also, most of the children in this 
age group may be of first birth order which in 
relation to young age of mothers may tend to 
inflate the mortality experienced by them. Thus, 
the q(t) values are likely to be on the higher 
side. On the other hand, the estimates of q(x) 
for higher values of x are likely to on the lower 
side as in case of older women there may be repor- 
ting errors due to recall lapse affecting the propor- 
tion of children dead. The chances of omission 
of children dead while reporting the number of 
children ever born and the number surviving is 
likely to increase with increase in age of women 
because of the time lag involved between the occur- 
rence of an event and its reporting. Generally, the 
q(2) value is considered more reliable than the rest 
of the q(x) values. Hence in order to estimate the 
mortality during infancy and early childhood, the 
‘level’ of mortality has been considered to be the 
same as indicated by the q(2) value and the age 
pattern of mortality has been assumed to be similar 
to that of West Model Life Table System. In 
this Way a set of estimates for infant mortality rate 
and child mortality rate in respect of age group 
0-4 years has been obtained and these are also 
presented and discussed in this chapter. The broad 


findings are given in the succeeding paras, 


— —_ 


Broad Findings 


3.2 It has been mentioned earlier that the 
estimates of g(2) values are generally considered 
to be more reliable than the estimates for the rest 
of the q(x) values. Table 35 shows the estimated 
q(2) values for India and major states. The esti- 
mates by Brass and Trussel methods are found to 
be the same. At all-India leyel, the values are found 
to. be 0.1552 and 0.1584 by Brass and Trussel 
methods respectively. These indicate that out of a 
1000 live born children, approximately 160 are 
likely to die before completion of age 2 years or in 
other words, approximately 840 are likely to survive 
till the completion of exact age 2 years. Among the 
states, the q(2) values are found to be the lowest 
in Kerala and the highest in Uttar Pradesh. In 
respect of Kerala q(2) values are found to indicate 
that out of 1000 live born children, around 55 are 
likely to die before completion of exact age 2 years, 
that is around 945 children out of a thousand live 
born babies are likely to survive till the completion 
of exact age 2 years. The q(2) values for Uttar 
Pradesh indicate that approximately 210 out of a 
thousand live born children are likely to die bet- 
ween birth and exact age 2 years, or in other words, 
approximately 790 out of a thousand would live 
till the completion of 2 years of life. 


TABLE 35 


Estimated q(2) values by Brass and Trussel methods for 
India and major states 


India/States Brass Trussel 
INDIA 0.1552 0.1584 
Andhra Pradesh 0.1516 0.1515 
Assam 0.1176 0.1170 
Gujarat 0.1846 0.1867 
Haryana : 0.1396 0.1437 
Himachal Pradesh  ,. ° 0. 1306 0.1318 
Jammu & Kashmir 0.1182 0.1217 
Karnataka 0.1168 0.1208 
Kerala : 0.0521 0.0576 
Madhya Pradesh 0.1963 0. 1967 
Maharashtra 0.1146 0.1165 
Orissa ; , : . 0.1852 0.1885 
Punjab. : : ; . . 0.1198 0.1226 
Rajasthan . : : : 0.1600 0.1619 
Tamil Nadu |. ; ‘ : : 0.1317 0.1342 
Uttar Pradesh : 0. 2080 2125 


~ 
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__ 3-3 If the statewise q(2) values are expressed 
in terms of the q(2) values at all-India level, then 
the following classification of states emerges 
irrespective of whether the q(2) values have been 
calculated by Brass method or Trussel method. 


Statewise q(2) values 
expressed as percentages 
of all-India q(2) value 
Below 40 

40—60 

69—80 : P 


States 
Kerala 


Assam, Jammu & Kashmir, Kar- 
nataka, Maharashtra, Punjab. 
Andhra Pradesh, Haryana, Hima: 
chal Pradesh, Tamil Nadu. 
Gujarat, Madhya Pradesh, Orissa, 
Rajasthan and Uttar Pradesh. 


80-—100 


More than100 , 


It is observed that the levels of mortality in 
five states, viz., Gujarat, Madhya Pradesh, Orissa, 
Rajasthan and Uttar Pradesh as indicated by 
the corresponding q(2) values are higher than 
the all-India average. In the remaining states, 
the levels of mortality are lower than the all-India 
average. Kerala is the only state, where the level 
of mortality is even less than 40 per cent of the 
all-India average. 


3.4 The estimated infant mortality rates for 
India and major states corresponding to the ‘levels’ 
of mortality indicated by the a(2) values are given 
in table 36. The SRS estimates for the year 1978 are 
also shown. It is observed that the estimates by 
the two methods at all-India level are close to SRS 
estimates. The estimates for Andhra Pradesh, 
Haryana and Himachal Pradesh are also comparable 
with the SRS estimates. In Madhya Pradesh, 
Orissa, Punjab, Rajasthan and Uttar Pradesh the 
computed estimates lie around ro per cent of the 
SRS estimate. In the case of Jammu & Kashmir 
and Karnataka the SRS estimates appear to be 
under-reported. In Kerala the SRS estimates are 
lower than the computed estimates as there is evi- 
dence of a decline in mortality. In Maharashtra 
and Tamil Nadu, there is indication of a declining 
fertility in which case the computed infant and 
child mortality rates by Brass and Trussel methods 
are likely to be on the higher side. 

TABLE 36 


Estimated infant mortality rates for India and major states 


——_$__—+ 


Indi States Brass Trussel SRS 
= method method (1978) 
INDIA —= ~ 125 128 127 
(98.4) (100. 8) (100.0) 

ra Pradesh : y 122 122 117 
= ; (104. 3) (104. 3) (100.0) 
g ‘ P 94 96 118 
— (79.7) (81.4) (100.0) 
jaret 147 148 122 
ee (120.5) (121.3) (100.0) 


ee 
ee 
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TABLE 26—Conceld. 


India/States Brass Trussel SRS 
method method (1978) 
Haryana. 113 116 109 
(103.7) (106.4) (100.0) 
Himachal Pradesh 106 108 101 
(104.9) (106.9) (100.0) 
Jammu & Kashmir 96 100 73 
(i313) 37-0) (100, 0) 
Karnataka 95 99 82 
(4i5.8) 20.7) — (100.¢) 
Kerala : ; . 49 50 42 
(116.7) (119.0) (100.0) 
Madhya Pradesh 156 156 143 
(109.1) (109.1) (100.0) 
Manarasntta. ee cou 94 95 81 
(116.0) (117.3) (100.0) 
Orissa - 147 150 133 
(110.5) (112.8) (400.0) 
Punjab ; “ ‘ ~ 106 “* 409 117 
(90.6) (93.2) (100.0) 
Rajasthan ° * ° 129 ,. 20 140 
(92.1) (92.1) (100.0) 
Tamil Nadu 122 123 105 
(116.1) (117.1) (100.0) 
Uttar Pradesh . 3 : 163 165 ty 
(92.1) (93.2) (100.0) 


—_———— 


Figures in the parentheses indicate percentages in terms of 
SRS estimates. , 

3.5 The distribution of states classified by the 
ratio of the computed infant mortality rates by 
Brass/Trussel method to the corresponding SRS 
estimates expressed as a percentage is presented 
below. 


Percentages Brass Method Trussel method 

Less than 90 Assam Ass°m 

90—100 India, Punjab, Rajasthan Punjab, Rajasthan and 
and Uttar Pradesh. Uttar Pradesh. 

100—110 Andhra Pradesh, Har- India, Andhra Pradesh, 
yana, Himachal Pra- Haryana, Himachal Pra- 
desh and Madhya Pra- desh and Madhya  Pra- 
desh, *. © flesh ©: 

110—-120 Karnataka, Kerala, Kerala, Maharashtra, 
Maharashtra, Orissa Orissa and Tamil Nadu. 

and Tamil N du 

120 & Gujarat and Jammu & Gujarat, Jammu and 

above Kashmir. Kashmir and Karnataka. 


Barring certain states where there is indica- 
tion of a decline in fertility/mortality or reporting 
errors in the number of children dead, in a majority 
of states computed estimates lie within ro per cent 
of the SRS estimates. 


3.6 The mortality rates for children below 5 
years as calculated by Brass and Trussel methods 
are given in table 37 along with SRS estimates for 
1978. ‘The three sets of estimates are found to be 
reasonably comparable at all-India level and also in 
respect of states like Andhra Pradesh, Haryana, 
Jammu & Kashmir, Kerala and Maharashtra. In 
case of Assam and Rajasthan che rates calculated 
by Brass and Trussel method are found to be much 
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lower than the SRS estimates for 1978. In Gujarat, 
Himachal Pradesh, Orissa and Tamil Nadu the SRS 
estimates are appreciably lower than the estimates 
obtained by Brass and Trussel methods. The accu- 
racy of these estimates depend on the validity of the 
assumption concerning the choice of West Model 


Life Table. 


TABLE 37 


Mortality rates for children below 5 years for 
India and major states 


Percentages Brass method Trussel method 

70—80 Assam, Rajasthan Assam, Rajasthan 

80—90 . Karnataka, Punjab, Punjab 
Uttar Pradesh. 

90—100 . India, Andhra Pradesh, India, Andhra Pradesh, 
Haryana, Jammu & Kas- Karnataka, Kerala, 
hmir, Kerala, Madhya Mad Pradesh, Maha- 
Pradesh, Maharashtra. rashtra, Uttar Pradesh. 

100—110 mn Haryana, Jammu _ and 

Kashmir. 

110—120 Gujarat, Himachal Pra- Gujarat, Himachal Pra- 
desh, Orissa, Tamil desh, Tamil Nadu. 
Nadu. 

120 & above Orissa 


The computed estimates of infant mortality 


India/States Brass‘ Trussel SRS and child mortality as obtained by Brass and 
method method (1978) Trussel methods and the SRS estimates are plotted 
INDIA. ‘ 45.6 45.7 48.3 mab pk & yn 
04:4):; 04.6): (100.0) Detailed results 
Andhra Pradesh. , - 43.0 + 43.0 44.2 
(97.3) (97.3) (100.0) (1) INDIA 
Asam; tani re ied) 3.8 The mortality levels using Brass and 
debas ist: sigh ae Trussel methods are presented in table 38. The 
er. a of q(x), I(x) values and the correspond- 
Yom ar Sis . ing evels’ from Coale-Demney West Model Life 
: : able System are found to be almost the same by 
we git is oh (100.0) the two methods. The estimates of q(t) are found 
J 30.6 to be very high. The corresponding ‘levels’ are 
116.0) (118.0) (100.0) very much different from those corresponding to 
Jammu & Kashmir 31.4 32.9 32.0 the other q(x) values. The estimates of q(1) are 
(98.1) (102.8) (100.0) based on the proportion of children dead among 
Karnataka 30.9 32.4 35.5 children ever born to women in the age group 
(87.0) (91.3) (100.0) 15-19 years which is affected by random 
Kerala 13.7 14.0 14.3 fluctuations because of small number of events 
(95.8) (97.9) (100.0) involved. Also most of these children are of frst 
Madhya Pradesh . 58. 1 58 63.8 birth order which in relation to the young age of 
1.1) 1.1) (100.0) mothers tends to inflate the level of mortality 
Muharsshie™” ro olga 45 o-, experienced by them. On the other extreme the 
(2.7) (94.2) (100.0) q(x) values based on the mortality experiences of 
Orinda” Ter a oy a children in respect of women in the older age 
(117.2) (120.3) (100.0) groups are likely to be affected by reporting errors 
Punjab a 7 tae due to recall lapse. Therefore, these estimates are 
83-8) HH 100.0) likely to be on the lower side as observed in the 
Rajat sh Ry “ present case. 
; ‘ U28 (72.0) (100.0) Mortality levels usi oe L 
Tamil Nadu 456 462 40.8 - Ee att Tremel, eee te 
(111.0) (113.2) (100.0) Time 
Uttar Pradesh 1.6 73.2 81.0 Pe il io wield wt AAD (West Medal)” pertos” 
- ona pilieg (88.4) (90.4) (100.0) (x) Br@ss_ Trussc] Brass Trusscl Brass Meeuletianes 
tine RE ir? the if 
Pi re tiene ietlinthieisrens wy 
SRS esti ts indicate percentages in terms. of | 01707 01789 0/8293 O-8211 103. 98 yo 
20-1552, 0-1584 0-8448 0-8416 13-3 43-1 209 
2.5 On the basic - 30-1464 01468 0-8536 0°8532 144 144 | 
Pa Me aa, 1 Triset He Lye 50-1847 O- 1851 0-8153 O8149 13639 72.8 aA 
as percentages of SRS estimates ri ae ak 10 0>1680, 0°1695 08320 0-830 167°9@6 9 gs 
following Sideibution AO res, § for 1978, the v 0°1761 0-1731 0°8239 O°8269 15] THQ Py. 
ges, 2 0°1933 01954 08067 O-8046 14:7 LHe 14.) 


tt i i ere reteset. 


lll 


| CHART-33 
so} ESTIMATES OF INFANT MORTALITY RATES FOR INDIA AND STATES 


33 


SSS Sy 


Ba SS RR 
Se VaVivNuVe 


Ss nnwwe 


oO er Se raters PINTS TAAL HEAT LY UY OT TO I oS CN Sele SO CE ee DB 


Nw = Ser. Vhs cei s Ohey Oe chasms 5 seas) © Cue Cudine Susp? Cusue beh © Aue 
cS MMKieistas Vales Maen >} Manns Shes) 6 et mee ee eee a! eee 8 ees See ee 


a SSS WNWANWH 


2S. al A SESS BE by iv cs 
ee 


Ra! wah CONES ccGne 8 ike peu 


SaLvy¥ ALIMVLYOW LNVSNI 


CHART-34 | 
ESTIMATES OF CHILD (0-4) MORTALITY RATES 


34 


FSi SSS hhh HS30Vud 


INDIA AND STATES 


80 


Brass 


[i] Trussel 


EES 
SR NOWN TINY 


NNN dean 
a 


F SNNNNNNNSNNNN 
a SSS SSS VULHSVEVHVA 


SRS 


NNSA 
SS VivusH 
Reet 


SS oS SS ee a 
Se ee ee VAVLYNYVH 


RG QQAOOOQOHOQOMOM™ A SN YIWHS Vy F 
pe ee eS 
—=+ nwave 


RAO SOOMn94y7w = 
ei! VAYVH 


RRA One 
ae a ee 


° fe) fe) ° fe) ° 


31ivy ALIIVLYON CGTIHD 


3-9 For estimation of infant and early child- 
hood mortality rate, the level of mortality is assum- 
ed to be the same as indicated by the estimated g(2) 
value and the age pattern of mortality may be 
assumed to be similar to the Coale-Demney West 
Model Life Table System. From table 38, it is 
observed that, the estimate of q(2) by Brass method 
is 0.1552 which corresponds to the ‘level’ 13.3 in 
the Coale-Demney West Model Life Table 
The values of q(1), q(3) and q(5) corresponding 
tothis level are 0.1250, 0.1629 and 0.1843 
respectively. The estimate of q(2) by ‘russel 
method is found to be 0.1584. Corresponding to 
the level 13.1 identified for this value of q(2) in 
the Coale-Demney West Model Life Table System, 
the values of q(1), q(3) and q(5) are 0.1277, 
01730 and 0.1889 respectively. The values of 
q(1) provide estimates of infant mortality rate as 
125 in case of Brass method and 128 in case of 
Trussel method. These estimates are close to SRS 
estimate of 127 for 1978. ‘The estimates of age 
specific death rate for o-4 years based on the q(x) 
values are 45.6 and 45.7 respectively in case of 
Brass and Trussel methods. These estimates are 
close to the corresponding SRS estimate of 48.3. 


(1) ANDHRA PRADESH 


3.10 The values of q(x) and I(x) calculated 
by Brass and Trussel methods alongwith the 
corresponding ‘levels’ in the Coale-Demney West 
Model Life Table System are presented in table 
39. The time reference period in terms of the 
number of years prior to the survey indicating the 
period to which each of the q(x) value relates is 
also given in the table. It is observed that the q(x), 
l(x) values estimated by Brass method and the 
corresponding ‘levels’ are almost the same as those 
obtained in case of Trussel method. The ‘levels’ 
for successive q(x) values are almost the same 
excepting those corresponding to q(1) and q(2) 
values. The levels corresponding to q(1) and q(2) 
values indicate higher mortality than those 
corresponding to subsequent q(x) values. 
Possibly, the mortality indicated by the latter q(x) 
values are on the lower side which may be due to 
reporting ¢rror affecting the proportion of 
children dead on which the q(x) values are based. 
Apparently the levels do not indicate any declining 
trend in mortality in this case- 


System. 
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TABLE 39 


M or tality levels using Brass & Trusso] methods, Anwlara Pradesh 


Lev. Time 

Ag® q(x) I(x) (West Model) ref rcnce 
(xy) -——— Oe atl i rorsatse ————— period 
B-ass Trusscl Bzess Trussell Bress Trusscl (yea‘s 
prior 

to the 

SurVvcy) 

1 0°1239 0°1323 0-8761 0:8672 13*4 12-8 0:9 
2 0:1516 O-1515 0°8484 0:°8485 13:5 13:5 z3 
3. 0°1445 0°1406 0°8555 0°8594 14-5 14-8 4°5 
5S  O°1595 0:1561 0°8405 0°8439 14-4 14-6 7°0 
10 O-1716 0°1693 0:8284 060-8307 14:5 14-6 9°8 
15, Oxi 154... Oe 17:77, .0°8216 .0°$2231) Laeth aba s7 ade 
20 0:1949 0:1930 0:8051 0:8070 14°6 14:7 13:6 


3.11 If the level of mortality is assumed to 
be the same as indicated by the estimated q(2) 
value and the age pattern of mortality during 
infancy and early childhood is assumed to be 
similar to West Model Life Table System, the 
estimates of infant mortality rate and mortality 
rate during early childhood can be obtained. The 
values of q(2) estimated by Brass and Trussel 
methods are found to be 0.1516 and 0.1515 
respectively, from table 39. These correspond to 
the same ‘level’, that is 13.5 in the West Model 
Life Table System. The values of q(1), q(3) and 
q(5) corresponding to this ‘level’ are 0.1222, 
0.1648 and 0.1797 respectively. Thus the 
estimate of infant mortality rate is found to be 
122.2 in case of both Brass and Trussel methods. 
This estimate is close to the SRS estimate of 117 
for the year 1978. The mortality rate for age- 
group 0-4 years calculated on the basis of the above 
q(x) values is found to be 43.0 which also 
compares well with the corresponding SRS 
estimate of 44.2 for the year 1978. 


(Il) ASSAM 


3.12 It may be seen from table 40 that the 
estimates of q(x) and I(x) for different values of 
x as obtained by Brass method are almost the same 
as the corresponding estimates obtained by Trussel 
method. Except q(1), the rest of q(x) values 


obtained — by Brass or  Trussel method 
correspond to almost the same Jevel’ in the Coale- 
The 


Demney West Model Life Table System: 
q(1) values correspond to a different ‘level’ in the 
Coale-Demney West Model Life Table System 


higher mortality than the 


which represent 


— 


with which the rest of the 


ing ‘levels’ 
corresponding . W! e 
(x) lars are identified. Presumably the qt) 
La wa are on the higher side as these are based on 


itv experiences of children born to young 
ae “oe corresponding to births of ie 
order. The q(t) values are also likely to be a a 
ed by random fluctuations because of small num < 
of events involved. The q(2) values alongwith 
the rest of the q(x) values appear to be on e 
lower side in this case presumably because # 
reporting errors resulting in lower proportions 0 
children dead on which the q(x) values are based. 
This is supported by the fact that there 1s a tendency 
for the mortality ‘Jével’ to increase in the older ages. 


TABLE 40 
Mortality levels using Brass and Trussel methods, Assam 


Time 

hi refe- 

I(x (West Model) rence 
I alae 
(x) Brass Trusse! Brass Trussel Brass Trussel (ycars 
prior 

to the 

sur- 

voy) 

i 01266 0:1291 0-8734 0-8709 1252. 13°90 1:1 
20-1136 0-1170 0°8864 0:8830 15°77 45-5 2°2 
3° 01252 0-1270 0-8748 0:8730 15°6 15-5 3-8 
5 0-1328 00-1352 0-8672 0°8648 15:8 15-5 5:8 
10 = =0°1423 0:1460 0:8577 0°8540 15:9 15-7 8-0 
15 0-1422 0-1473 0-8578 0-8527 16-3 16-1 10-5 
20 «00-1562 0-1607 0°8438 0-8393 1673 16-1 i3*3 


~ 3.13 Generally, the q(2) value is considered 
to be more reliable than the rest of the q(x) values. 
However, in the present case, the q(2) value 
obtaind by both the methods are found to fall in 
line with the subsequent q(x) values and may be 
on the lower side on account of reporting errors 
resulting in lower proportions of children dead on 
which estimates are based. In that case, if the level 
of mortality is assumed to be the same as indicated 
by the q(2) values and the age pattern in infancy 
and early childhood conforms to the West Model 
Life Table System, the resultant estimates of infant 
and child mortality rates are likely to be on the 
lower side. It is observed from table 40 that, the 
‘levels’ corresponding to q(2) values obtained by 
Brass and Trussel method are respectively 15-7 
and 15.5. The values of q(1), q(3) and q(5) 
from the West Model Life Tables corresponding 
to these ‘levels’ are found to be 0.0940, 0.1237 and 
0.1344 respectively in case of Brass method ‘and 
0:0965, 0.1273 and 0.1382 respectively in case of 


Trussel method. Therefore, the estimates of 
infant mortality rate obtained are 94.0 and 96.5 
respectively in case of Brass and Trussel methods 


which are much lower than the corresponding SKS 
estimate of 118 for 1078. The corresponding 
mortality rates for age group 0-4 years are found 


36 


to be 30.4 and 31.4 res ctively in the case of 
Brass ee ahead These are found to be 
lower than the SRS estimates of 41-9 for the bev 
1978. The SRS estimates of infant and child 
mortality rates appear to be reasonably alright as 
the q(2) values mentioned earlier are on the lower 


side. 
(IV) GUJARAT 

3.14 The estimates of q(x) and I(x) as obtain- 
ed by Brass and Trussel methods are presented in 
table 41. The ‘levels’ in the West Model Life 
Tables are found to increase for successive higher 


values of x. ‘There appears to be reporting errors 
in the number of children dead. The ‘levels’ 


corresponding to q(t) values represent situations 
where the mortality is high. The q(t) values are 
likely to be the higher side for reasons mentioned 
earlier. 


TABLE 41 . 
Mortality levels using Brass and Trussel methods, Gujarat 
MISES OE: + + RES SUSY Cs LE ee fe 

Level Tim? 

q(x) I(x) (West Model) refe- 

Age —————__———-_ =, ‘renee 
(x) Brass Trussel Brass Trussel Brass Trussel period 
to the 

survey) 

1 0:2096 0-2204 0:7904 0:7796 8:1 75 OF 
2 01846 0:°1867 O-8i54 O-8133 11-8 11-7 1-8 
3. 0:1688 0°1663 0-8312 0-8337 13-3 13-4 = - 3-6 
5 0-1721 01696 0-8279 0°8304 13-8 13-9 5-8 
10 0:1792 0:1804 08208 0-8196 14:2 141» 8-4 
150-1879 O-{865 O-8121 O-8135 14:3 143 1-2 
20 02050 0-1990 0-7950 O-8010 14-2 14-5 1453 


eeitibeet 0-2 vl talabdecaSiestesh. cer 
3:15 Assuming the ‘level’ of mortality to be 
the same as that indicated by the q (2) values and 
the age pattern of mortality similar to the West 
Model Life Table System, the estimates of infant 
& child mortality rates have been worked out. From 
table 41, the ‘levels’ of q (2) values by Brass and 
Trussel methods are found to be 11.8 and 11.7 
respectively. The values of q(t), q(3) and q(5) 
corresponding to these levels are 0.1469, 0.2 
and 0.2196 respectively in case of Brass method 
and 0.1484, 0.2029 and 0.2220 respectively — in 
case of Trussel method. The estimates of infant 
mortality rate are found to be 146.9 in case of 
Brass method and 148.4 in case of Trussel method. 
The SRS estimate of intant mortality rate for 1978 
is 122. The estimated mortality rate for 0-4 years 
calculated on the basis of the q (x) values are found 
to be 53-9 and 54.6 respectively by Brass and 
Trussel methods. The SRS estimate is found to 
be 46.7 for 1978. Thus the estimates of infant 
and child méftality rates calculated by Brass and 
Trussel methods are found to be higher than the 
corresponding SRS estimates for 1978. Tf the 
level of mortality is assumed to be the same as 


- « 2 a 


indicated by q(3) level, the computed infant and 
child mortality rates are close to SRS. 


(V) HARYANA 


3-16 Table 42 shows close similarity between 
the estimates of q(x), I(x) obtained by Brass and 
Trussel_ methods. The ‘levels’ corresponding to 
all the q (x) values except q (1) are almost the 
same. The time reference period shows the 
number of years prior to the survey to which a 
particular q(x) values relates. There appears to be 
no decline in mortality: 

TABLE 42 - 
Mortality levels using Brass and Trussel methods, Haryana 

I(x) Level (West Time refe- 
——-———-—— — Model) rence pe- 
Brass Trusse] ——---———— riod (years 


Brass Trus- prior to 
sel the survey) 


11.4), 11.0 0.9 
14.2 13.9 
14.4 14.4 
14.6 14.5 
14.8 14,3 
14.6 14.4 
14.2 14.1 


Age q(x) 
(x) — 


Brasss__Trussel 


0.1595 
0.1437 
0.1477 
0.1571 
0.1675 
0.1850 
0.2091 


0.8463 
0.8602 
0.8534 
0.8443 
0.8349 
0.8190 
0.7938 


1 0.1537 
2 0.1396 
3 0.1466 
5 0.1557 
0.1651 
0.1810 
0.2062 


SODAS 


pi 
KF 
J 
Fe 
10.5 
1.) 


3.17 If the level of mortality is assumed to 
be the same as indicated by q (2) values, than the 
corresponding q(1), q(3) and q(5) values obtained 
from the West Model Life Tables are found to be 
0.1127, 0.1508 and 0.1642 respectively in case of 
Brass method and 0.1161, 0.1566 and 0.1706 in 
case of Trussel method. — These values provide 
estimates of infant mortality rate and child (0-4 
years) mortality rate as 112.7 and 38.2 respectively 
in the former case and 116.1 and 39.9 in the latter 
case. These are quite close to the SRS estimates 
of 109 and 39.7, respectively for the year 1978. 


(VI) HIMACHAL PRADESH 


3.18 From table 43, it is observed that the 
q(t), 1(1) values are considerably low for both 
Brass and Trussel methods. The q(r1), 1(1) values 
are generally affected by random fluctuations due 
to small number of events involved. The ‘levels’ 
in the West Model Life Tables corresponding to 
q(x), I(x) values are found to increase for 
successive values of x from age 2 years onwards. 
As higher ‘level’ corresponds to lower mortality, the 
successive q(x) values calculated by both the 
methods indicate progressively lower mortality 
which may be due to reporting errors affecting 
proportion of children dead on which the q(x) 
values are based. It is possible that the children 
dead are not as much reported as the children 
surviving. There may be a tendency to overlook 
such children while reporting the total number of 
children ever born. Also, there may be error due 
to recall lapse, which is likely to increase with the 
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age of women as the time lax between the 
occurrence of event and_ its reporting increases. 
Moreover, the proportion of children dead is likely 
to increase with age of women and therefore, the 
extent of omission of such children js likely to be 
more in case of older women than in case of 
younger women. 


TABLE 43 
Mortality levels using Brass and Trussel methods, Himachal Pradesh 


q(x) I(x) Level (West Time refer- 
Age ——_—. ee Model) ence period 
(x) Brass  Trussel Brass Trusse] —————— (years prior 
Brass Trus- to the 
sel survey) 
1 0.0796 0.0854 0.9204 0.9146 16.9 16.4 0.7 
2 0.1306 0.1318 0.8694 0.8682 14.7 14.6 1.8 
3 0.1136 0.1111 0.8864 0.8889 16.3 16.4 K yee | 
5 0.1106 0.1082 0.8894 0.8918 16.9 17.1 6.1 
10 0.11890: NiGSr: Se ee. 8832: 17.1 17.2 8.8 
15 0.1105 0.1090 0.8895 0.8910 17.8 17.9 i Ee 
20 0.1112 0.1088 0.8888 0.8912 18.3 18.4 16.8 


3-19 Assuming the ‘level’ of mortality to be 
the same as that corresponding to q(2) value, the 
values of q(t), (3) and q(5) from the West 
Model Life Tables are found to be 0.1064, 0.1416 
and 0.1540 respectively in case of Brass method 
and 0.1077, 0.1435 and 0.1561 respectively in case 
of Trussel method. These provide estimates of 
infant mortality rate as 106.4 by Brass method and 
107-7 by Trussel method. The SRS estimate of 
infant mortality rate for 1978 is ror. The 
mortality rate for children aged 0-4 years is found 
to be 35.5 by Brass method and 36.1 by Trussel 
method. The SRS estimate for 1978 is 30.6. 


(VII) JAMMU & KASHMIR 


3.20 The estimates of q(x), l(x) by Brass 
method are close to those obtained by Trussel 
method as observed from table 44. Generally the 
q(1), 1(1) values have been found to indicate 
higher mortality as compared to the rest of the q(x), 
I(x) values possibly because these are based on 
higher mortality experiences of children mostly of 
first birth order and born to young mothers. 


TABLE 44 
Mortality levels using Brass and Trussel methods, Jammu & Kashmir 


? Level (West Time refe- 


Age q(x) I(x) Model) rence period 
(x) $$  -——__——— (years 
Brass Trussel Brass Trussel Brass Trussel prior to 

th: survey) 

1 0.1068 0.1098 0.8932 0.8902 14.7 14.4 1.0 

2 0.1182 0.1217 0.8818 0.8783 15.5 15.2 2.1 
3 0.1256 0.1271 0.8744 0.8729 15.6 15.5 3.7 
5 0.1333 0.1351 0.8667 0.8649 15.7 15.6 5.6 
10 0.1584 0.1616 0.8416 0.8384 15.1 15.0 7.9 
15 0.1703 0.1752 0.8297 0.8248 1°.1 14.9 10.4 

20 0.1861 0.1900 0.8139 0.8100 14 9 14.9 13.4 


4q 


3.21 When the level of mortality 1s ames 
to be the same as that indicated by the q() va - 
and when the mortality pattern Is manese’ to ‘ 
similar to that of West Model Life Tables two se 
of estimates of infant and child mortality rates ve 
obtained corresponding to Brass and Trusse 
methods. The estimates of q(t), (3) and q(5) 
in the former case are 0.0965, 0.1273 and 0.1302 
respectively which provide an infant mortality rate 
of 96.5 and child (0-4 years) mortality rate of 31.4. 
Similarly, the estimates of q(t), q(3) and q(5) in 
the latter case are 0.1002, 0.1326 and 0.1441, 
respectively which shows an infant mortality rate 
of 100.2. The child mortality rate works out to 
be 32.9 in this case. The estimates of infant 
mortality rate and child mortality rate from SRS 
for the year 1978 are 73 and 32.0, respectively. 
The estimate of infant mortality in the SRS seems 
to be under-reported. 


(VIIT) KARNATAKA 


.22 As has been generally observed, the 
q(x), I(x) values in respect of Karnataka presented 
in table 45 also show similarity in the estimates 
obtained by Brass and Trussel methods. The 
‘levels’ corresponding to q(1) values indicate 
relatively much higher mortality as has generally 
been observed. The reasons for the same have 
been mentioned earlier. The ‘levels’ in respect of 
q(3) to q(15) are almost the same and are slightly 
higher than the ‘levels’ for q(2). The ‘levels’ 
corresponding to q(20) are found to be the 
highest. With increase in age of women, there is 
likely to be greater omission of number of children 
dead and as such the q(x) values calculated from 
Proportions of children dead in respect of older 


ag groups of women are likely to be on the lower 
side. 


TABLE 45 
Mortality levels using Brass and Trussel methods, Karnataka 
Sn Lis ee 
Level (West Time refer- 


: 
i aaa _ isa Model) ence period 
Brass = Trussel Brass‘ Trussel ee teste ao 
= sel survey) 
! 0.1175 0.1261 0.8805 0.8739 13.8 130 09 
0.1168 0.1208 0.8832 0.8792 15.6 15.3 20 
pees 0.1189 0.8819 oO. ggi4 16.0 16.0 3.7 
-I242 0.1250 0.8758 0.8759 16 3 | 
§ . 16.2 16.2 
4 ne 0.1365 0.8652 0. 9635 16.3 16.2 “a 
- 1479 0.1510 0.8521 09 8490 16.1 159 10 : 
0. 1468 0. 1488 0.8532 0.8542 16.7 16.6 5 
? ae nico nib ee id 


; 3.23 From table 45 bate a“ 
levels corresponding to 
Brass and Truss! methods are 15.6 and 


respectively.  Correspond; ; 
the values of q(t), a3) ing to the ‘level 


It 1s observed that the 
q(2) values calculated by 
ie2 
15.6, 


and q(5) from the West 
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Model Life Tables are 0.0953, 01255 and 0.13.43 
respectively. Thus the estimated infant mortality 


rate by Brass method is found to be 95.3. The 
corresponding mortality rate for children aged 0-4 
years is found to be 30.9. Corresponding to ‘level’ 
15.3, the values of q(1), q(3) and q(5) from the 
West Model Life Tables are 0.0989, 0.1308 and 
0.1421 respectively. As such the mortality rates 
for infants and children aged 0-4 years by Trussel 
method are found to be 98.9 and 32.4 respectively. 
The corresponding estimates from SRS for the year 
1978 are 82 and 35.5 respectively. The infant 
mortality rate from SRS appears to be under 
estimated. 


(IX) KERALA 


3.24 Unlike in the case of most of the other 
states, the ‘levels’ corresponding to q(x), 1(x) 
values excepting q(1) and I(1) in respect of 
Kerala calculated by both Brass and Trussel 
methods indicate a declining trend in mortality. 
Thus it may be seen from table 46 that the levels 
corresponding to q(2) and successive q(x) values 
show a declining trend. As higher ‘levels’ indicate 
lower mortality and lower ‘levels’ indicate higher 
mortality, it is observed that the mortality in the 
recent past is relatively low as compared to the 
mortality in the more distant past. The q(r) 
values seem to be out of line with the rest of the 
values. It has already been mentioned that q(r) 
values are affected by random fluctuations and 
these are likely to be on the higher side being based 
on mortality experiences of children born to young 
mothers and mostly of first birth order. 


TABLE 46 
Mortality levels asing Brass and Trussel methods, Kerala 


Level (West Time refer- 


Age q(x) I(x) Model) ence period 
xi — —- — ——-—__--—(years prior 
Brass Trusse! Brass Trussel Brass Trus- to the 

sel survey) 

1 0.0728 0.0759 0.9272 0.9241 17.5 17.2 0.9 

2 0.0521 0.0576 0.9479 0.9424 19.7 19.6 2.0 

3 0.0590 0.0592 0.9410 0.9408 19.7 19.7 3.6 

5 0.0683 0.0687 0.9317 0.9313 19.4 19.4 mie | 

10 0.0899 0.0910 0.9101 0.9090 18.1 18.1 8.0 
15 0.1044 0.1063 0.8956 0.8937 18.0 18.0 10.6 
20 0.1117 0.1128 0.8883 0.8872 18.2 18.2 13.6 


3-25 Assuming the level of mortality to be 
the same as that indicated by q(2) value and the 
age pattern of mortality similar to that of West 
Model Life Tables, the estimates of infant and 
child mortality rates are obtained- Tn case of Brass 
method, the ‘level’ corresponding to q(2) value 
is 19.7. The values of q(x), 9f3) and (5) 
corresponding to this ‘level’ are found to be 0.0494, 


) 


9.0597 and 0.0642 respectively. These values 
provide estimates of infant mortality rate as 49.4 
and child (0-4 years) mortality rate as 13-7.. The 
level’ corresponding to q(2) value calculated by 
Trussel mene is found to be 19.6. The 
corresponding values of q(1), and in 
the West Model Life nEa ee AS) f ne Dd 
0.0658 respectively. These provide an estimate 
of infant mortality rate as 50.4 and an estimate 
of mortality rate for children aged 0-4 years as 
14.0. The estimates for infant and child mortality 
rates from SRS are found to be 42 and 14.3 
respectively for the year 1978. The estimates of 
infant mortality by Brass and Trussel methods are 
higher than those of SRS. 


(X) MADHYA PRADESH 


3.26 Table 47 shows mortality levels by Brass 
and Trussel methods alongwith the corresponding 
time reference periods. The ‘levels’ corresponding 
to q(t) values show very high mortality as has 
been generally observed in respect of other states. 
The possible reasons for this have been mentioned 
earlier. 

TABLE 47 
Mortality leyels using Brass and Trussel methods, Madhya Pradesh 


Level (West Time refer- 


Age q(x) I(x) Model) _ ence period 
x) —------———- -——— ———. (years 
Brass Trussel Brass Trussel Brass Trus- prior to 
sel the survey) 
1 0.1872 0.1991 0.8128 0.8009 9.3 8.7 1.0 
2 0.1963 0.1967 0.8037 0.8033 11.2 11.2 2.4 
3 0.1810 0.1770 0.8190 0.8230 12.7 12.9 4.4 
5 0.1877 0.1846 0.8123 0.8154 13.2 13.3 6.7 
10 0.2039 0.2020 0.7961 0.7980 13.2 13.3 9.3 
$516 2265 0.2267, O-7100. 0.7730 12.8 12.8 bball 
20 0.2442 0.2429 0.7558 0.7571 12.8 12.8 15.0 


rr s0r oat Ore Meme etn Cel 0 el ag 

3.27 It may be seen from table 31 that the 
evels’ corresponding to q(2) values calculated by 
Brass and Trussel methods are the same. Corres- 
onding to this ‘level’ of 11.2 the values of q(t), 
q(3) and q(5) in the West Model Life Tables are 
0.1561, 0.2136 and 0.2336 respectively. These 
provide an estimate of infant mortality rate as 
156.1 and an estimate of mortality rate for children 
in the age group 0-4 years as 58.1. ‘These values 
can be compared with the corresponding SRS rates 
for 1978 which are found to be 143 and 63.8 
respectively. Whereas the estimate of infant 
mortality rate from SRS is lower than the estimate 
by Brass and Trussel methods, the estimate of 
child mortality is higher in the former case than 
‘1 the latter two cases. Possibly the age pattern 
of mortality. during infancy and early childhood 
may not be similar to that of West Model Life 


Table system as assumed here. 
7 —269 PR, G, India/ND/83 
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(XI) MAHARASHTRA 
3.28 Table 48 presents q(x), I(x) values 


calculated by Brass and Trussel methods alongwith 
the corresponding ‘levels’ in the West Model Life 
Tables. The q(1), 1(1) values seem to be very much 
out of line with the rest of the q(x), I(x) values 
all of which correspond to ‘levels’ of almost the 
same order. The q(1) values indicate higher 
mortality as has been observed in respect of most 
of the other states, for which the possible reasons 
have been indicated earlier. 


TABLE 48 
Mortality levels using Brass and Trussel methods, Maharashtra 


Level (West Time refer- 


Age q(x) I(x) Model) ence period 
(x) ———--—— — - ——— ——-————_ (years prior 
Brass Trussel Brass Trussel Brass Trus- to the 
sel survey) 
1 0.1388 0.1476 0.8612 0.8524 12.3 11.7 3c 0.9 
2 0.1146 0.1165 0.8854 0.8835 15.7 15.6 2.1 
3 0.1083 0.1074 0.8917 0.8929 16.6 16.6 4.0 
5 0.1221 0.1212 0.8779 0.8788 16.3 16.4 6.3 
10 0.1351 0.1350 0.8649 0.8650 16.3 16.3 8.9 
15 0.1427 0.1437 0.8573 0.8563 16.3 16.3 11.6 
20 0.1655 0.1654 0.8345 0.8346 15.9 15.9 14.6 


3.29 Corresponding to ‘level’ 15.7 for q(2) as 
shown in table 48; the values of q(1), q(3) and 
q(5) from West Model Life Tables are found to be 
0.0940, 0.1237 and 0.1344 respectively. Thus the 
estimated infant mortality rate in case of Brass 
method is 94.0. The corresponding mortality rate 
for age group 0-4 years works out to be 30.4. In 
case of Trussel method the ‘level’ corresponding to 
q(2) is 15.6 (table 48). The values of q(1), q(3) 
and q(5) corresponding to this ‘level’ are 0.0953, 
0.1255 and 0.1363 respectively. These provide esti- 
mates of infant and child (0-4 years) mortality 
rates as 95.3 and 30.9 respectively. The corres- 
ponding SRS estimates are found to be 81 and 
32.8 respectively for the year 1978. Thus, while 
the infant mortality rates in case of Brass and 
Trussel methods are found to be higher than the 
SRS estimates, the child mortality rates calculated 
by the two methods are found to be lower than 
the SRS rate. Possibly, the age pattern of morta- 
lity during infancy and early childhood does not 
conform to West Model Life Table System as 
assumed here for calculating the infant and child 
mortality rates in respect of Brass and Trussel 
methods. 


(XII) ORISSA 
3.30 The estimates of q(x), I(x) calculated by 


Brass and Trussel methods are shown in table 49. 
. ‘ + 

The table also shows the corresponding ‘levels’ in 

the West Model Life Tables and the time refe- 


rence period in terms of the number of years prior 
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to which these relate. As has been 
ed earlier, the ‘levels’ corresponding 
are found to represent relatively 
the ‘levels’ corresponding to q(2) 
values represent slightly lower mortality and the 
subsequent ‘levels’ which are ‘more or less 
constant represent still lower mortality. Possibly 
q(3) and successive q(x) values are on the lower side 
due to reporting errors resulting in lower propor- 
tions of children dead in respect .of higher age 
groups of women on which these q(x) values are 
based. The q(1) value is generally affected by 
random fluctuations due to small number of events 
and is likely to be on the higher side as this is 
based on the mortality experiences of children born 
to young mothers and mostly of first birth order, 


to the survey 
generally observ 


to q(t) values 
high mortality, 


TABLE 49 
Mortality levels using Brass and Trussel methods, Orissa 


Level (West Time refer- 


—— 


Age q(x) I(x) Model) . ence period 
(x ~ —_—_———.__ (years 
Brass Trussel Brass Trussel Brass Trus- prior to) 

sel the survey 

1 0.1907 0.2028 0.8093 0.7972 9.1 8.5 0.9 

2 0.1352 0.1335 0.8148 0.8115 11.8 11.6 2.0 

3 0.1749 0.1734 0.8251 0.8266 13.0 13.1 3.8 

5 0.1876 0.1863 0.8124 0.8137 13.2 13.2 6.1 

10 0.1980 0.1977 0.8020 0.8023 13.4 13.4 8.6 
15 0.2174 0.2187 0.7926 0.7813 13.1 13.1 11.3 
20 0.2322 0.2319 0.7678 ©.7681 13.2 13.2 14.3 


3.31 Assuming the ‘level’ corresponding to 
q(2) values as representing the mortality level 
during infancy and early childhood and the age 
pattern of mortality during infancy and early child- 
hood to correspond that of West Model Life Table 
System, the q(1), q(3) and q(s) values corresponding 
to ‘level’ 11.8 in respect of q(2) value calculated by 
Brass method are found to be 0.1469, 0.2008 and 
0.2194 respectively. These provide an estimate of 
infant mortality rate as 146.9 and an estimate of 
mortality rate for children aged 0-4 years as 53.8. 
The ‘level’ in respect of q(2) value calculated by 
Trussel method is found to be 11.6. The corres- 
ponding values of q(1), q(3) and (5) from the 
West Model Life Tables are found to be 0.1500, 
0.2050 and 0.2241 respectively. The infant morta- 
lity rate thus estimated is ts0.0 and the child 
(0-4 years) mortality rate works out to be 55-2. 
The SRS estimates for the year 1978 are 133 for 
infant mortality rate and 45.9 for child (0-4 years) 
mortality rate. Thus the rates calculated by Brass 
as well as Trussel methods are found to be higher 
than the SRS rates. f 


(XII) PUNJAB 


3.32 The q(x), I(x) values calculated by Brass 
and Trussel methods alongwith the corresponding 
‘levels’ in the West Model Life Table System are 
presented in table 50. Successive ‘I:vels’ are found 
to indicate progressively lower mortality. This 
may be due to reporting errors resulting in progres- 
sively lower proportions of children dead among 
children ever born in respect of women in successive 
higher age groups. Possibility of omission of dead 
children is likely to be more with increase in age 
of women as the time lag between the occurrence 
of such event and its reporting increases. 


TABLE 50 
Mortality levels using Brass and Trussel methods, Punjab 


Level (West Time refer- 


Age q(x) I(x) Model) ence period 
ee (years prior 

Brass Trussel Brass Trussel Brass Trus- to the 
sel survey) 

1 0.1605 0.1595 0.8395 0.8405 19.9 10.9 0.8 
2 0.1198 0.1226 0.8802 0.8774 15.4 15.2 1.6 
3 0.1106 0.1117 0.8894 0.8883 16.2 16.4 | 
5 0.1148 0.1160 0.8852 0.8040 16.7 16.7 4.9 
10 0.1187 0.1294 0.8813 0.8796 17.1 16.9 7.0 
15 0.1183 .0.1205 0.8817 0.8795 17.5 17.3 9.35 
20 0.1335 0.1346 0.8665 0.8654 17.3 17.2 12.6 


3.33 For estimating mortality during infancy 
and early childhood, the mortality level may be 
assumed to be the same as that corresponding to 
q(2) value and the age pattern of mortality may be 
considered similar to that of the West Model Life 
Table System. The q(2) value calculated by Brass 
method is found to correspond to the ‘level’ 15.4 
in the West Model Life Table System. The values 
of q(t), q(3) and q(5) corresponding to this ‘level’ 
are found to be 0.1062, 0.1378 and 0.1489 respec- 
tively. Thus the estimate of infant mortality rate 
is found to be 106.2 and the estimate of mortality 
rate for early childhood works out to be 34.2. 
The q(2) value calculated by Trussel method 
corresponds to the ‘level’ 15.2. The values of 
q(1), 4(3) and q(5) corresponding to this ‘level’ 
are 0.1088, 0.1414 and 0.1528 respectively. These 
indicate an infant mortality rate of 108.8 and 
provide an estimate of mortality rate during early 
childhood as 35.3. A comparison with the corres- 
ponding SRS estimates for 1978 indicate that the 
infant mortality rates calculated by Brass and 
Trussel methods are closer to SRS estimate of 117. 
The child mortality rates calculated by the two 
methods are lower than the SRS rate of 40.8, It 
may be,possible that the age pattern of mortality 
during infancy and early childhood may not be 
similar to that-of the West Model Life Tables as 
has been assumed in the present case, 


(XIV) RAJASTHAN 


3.34 The ‘levels’ corresponding to successive 
q(x), (x) values are presented in table 51. The 
‘levels’ increase with age possibly due to reporting 
errors affecting the proportion of dead children on 
which the q(x) values are based. — The omission 
of dead children is likely to be more with increase 
in age of women as the time lag between the 
occurrence of the event and its reporting increases. 
It may also be seen from table 51 that the ‘levels’ 
corresponding to q(1) values are considerably difte- 
rent from the ‘levels’ corresponding to the rest of 
the q(x) values. These indicate considerably higher 
mortality as compared to the rest of the q(x) 
values. Possibly the q(1) values are on the higher 
side as has been generally observed and for which 
the possible reasons have been mentioned earlier. 
The q(1) values are also affected by random fluctua- 
tions due to small number of events involved. 


TABLE 51 


Mpriality levels using Brass aad Trussel methods, Rajasthan 


Level (West Time refer- 


Age q(x) I(x) Model) ence period 
(x) — —___—.  —-_-__-__-_(years prior 
Brass Trussel Brass Trussel Brass Trus- to the 

sel survey) 
1 0.1558 0.1671 0.8442 0.8329 17. 2°"80.5 0.9 
2 0.1600 0.1619 0.8400 0.8381 13.0 13.0 222 
3 0.1625 0.1602 0.8375 0.8398 13.9600743 57 Asi 
5 0.1737 0.1715 0.8263 0.8285 13.8 13.8 6.5 
10 0.1759 0.1743 0.8241 0.8252 14.3 14.4 9.2 
15 0.1838 0.1842 0.8162 0.8158 14.5 14.4 20 
20 0.1958 0.1950 0.8042 0.8050 14.6 14.6 15.0 


3.35 In order to estimate mortality during 
infancy and early childhood, the level of mortality 
is generally assumed to be the same as that corres- 
ponding to q(2) value and the age pattern of 
mortality similar to that of West Model Life Table 
System. Table 51 shows that the q(2) values 
calculated by Brass and T russel methods corres- 

ond to the same ‘level’ 13.0 in the West Model 

Life Table System. For this ‘level’ the values of q(1), 
q(3) and q(5) are found to be 0.1291, 0-175! 
and 0.1912 respectively. Thus the infant mortality 
rate comes out to be 129.1 and the child (0-4 
years) mortality rate works out to be 45.6 which 
are found to be quite lower than the SRS estimates 
of 140 and 63.3 respectively for the year 1978. 
The q(2) values appear to be on the lower side. 


(XV) TAMIL NADU 


3. 6 Table 52 shows that the ‘levels’ corres- 
ponding to all the q(x) values except q(t) are 
almost the same whether calculated by Brass or 
Trussel method. The ‘levels’ corresponding to 
q(1) values represent higher mortality. These are 
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based on proportion of children dead among those 
ever born in respect of women in the age group 
15-19 years. Most of the children may be of first 
birth order which in relation to low age at maternity 
may tend to inflate the mortality experienced by 
them. As the rest of the q(x) values correspond to 
approximately the same level there is apparently 
no indication of any decline in mortality. [ 


TABLE 52 
Moriality levels using Brass and Trussel methods, Tamil Nadu 


Level (West Time refer- 


Age q(x) I(x) Model) ence period 
(x)) ——— ++ a (years prior 
Brass Trussel Brass. Trussel Brass Trus- tothe 

sel survey) 
1 0.1287 0.1366 0.8713 0.8634 13.0 12.5 0.9 
2 0.1317: 0.1342 018883 -.0°8658...14.6. 14.5 2id 
3. 0:1463 0894530078537. 078547. 14.4" 1455 3.9 
5 0.1541 0.1534 0.8459 0.8466 14.7 14.7 6.1 
10 0.1724 0.1726, 0.8276 0.8274 14.5 “14.5 8.7 
15 0.1816 0.1832 0.8184 0.8168 14.6 14.5 11.4 
20 0.1967 0.1970 0.8033 0.8030 14.6 14.6 14.4 


————_ —_——_— — — 


3.37 For estimating mortality during infancy 
and early childhood the level of mortality is consi- 
dered to be the same as that indicated by q(2) 
value. According to Brass method the q(2) value 
corresponds to ‘level’ 14.6 in the West Model Life 
Table System. The corresponding q(1), q(3) and 
q(5) values from the same Life Table System are 
0.1224, 0.1773 and 0.1917 respectively. The ‘level’ 
corresponding to q(2) value calculated by Trussel 
method is 14.5. The corresponding q(z), q(3) and 
q(5) values from the West Model Life Table System 
are 0.1234, 0.1791 and 0.1936 respectively. Thus 
the estimates of mortality rates during infancy and 
early childhood (0-4 years) are found to be 122.4 
and 45.6 respectively in case of Brass method and 
123.4 and 46.2 respectively in case of Trussel 
method. The corresponding SRS estimates are 
found to be 105 and 40.8 respectively for the year 


1978. 
(XVI) UTTAR PRADESH 


3.38 Table 53 shows mortality levels using 
Brass and Trussel methods. ‘The table also shows 
time reference period in terms of the number of 
years prior to the survey to which each of the 
q(x), I(x) values and the corresponding ‘levels 
relate. As generally observed, the ‘levels’ corres- 
ponding to q(r) values indicate very high mortality 
for which the possible reasons have been indicated 
earlier. The ‘levels’ corresponding to the q(x) 
values show an increasing trend indicating progres- 
sively low mortality. This may be due to 
reporting errors in the number of children dead 
on which the estimates are based. 


TABLE 53 


Mortal 
pen. ae 


— ee 


Age q(x) K(x) 


— ee 
—— 


© = Trussel Brass Trussel Brass Trus- 


Brass 


de eae AO a 
0.2075 0.2193 0.7925 0.7807 


; 0.2080 0.2125 0.7920 0.7875 
3 0.1944 0.1934 0.8056 0.8066 
5 0.1958 0.1953 0.8042 0.8047 
10 0.2074 0.2082 0.7926 0.7918 
15 0.2129 0.2155 0.7871 0.7845 
20 0.2295 0.2300 0.7705 0.7700 
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ity levels using Brass and Trussel methods, Uttar Pradesh | 


: Level (West Time refer 


Model) ence period 
—_+———-—(years prior 
to the 
sel survey) 
6/2 (aro 1.0 
10.6 10.4 23 
i248 Foe 3.9 
12.38 125 6.0 
13.0 12.9 8.4 
[3.1 425 11.0 
13.3 14.0 
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3.39 Assuming the level of mortality to be the 


same as that represented by q(2) value and assuming 
that the age pattern of mortality is similar to that 


of West Model Life Table System, the estimates of 
infant and child mortality rates are worked out. 
In case of Brass method, the q(2) value corresponds 
to a ‘level’ 10.6 for which the corresponding q(1), 
q(3) and q(5) values from the West Model Life 
Table System are 0.1629, 0.2540 and 0.2780 re: oe 
tively. These values provide estimate of infant 
mortality rate as 162.9 and estimate of child morta- 
lity rate as 71.6. Corresponding to (2) value 
calculated by Trussel method, the ‘level’ in the 
West Model Life Table System is 19.4. The corres- 
ponding q(1), q(3) and q(5) values are found to 
be 0.1650, 0.2582 and 0.2827 respectively which 
show infant mortality rate of 165.0. The child 
mortality rate in this case works out to be 73.2. 
These estimates are lower than the corresponding 
SRS estimates of 177 and 81.0 respectively for the 
year 1978. 


CHAPTER 4 


SRS BASED ADJUSTED ESTIMATES OF BIRTH AND DEATH RATES, 1971-80 


4-1 An attempt has been made here to esti- 
mate the birth and death rate at the national level 
for each year during the inter-censal period 1971-80, 
by making use of the adjusted SRS rates derived 
from indirect methods. An evaluation of the 
death registration completeness in the sample 
registration system (SRS) was done using Brass 
technique for the period 1970-75, the details of 
which are incorporated in the report on Sample 
Registration System 1970-75. The results reveal 
that the under-reporting of births and deaths 
during 1970-75 is 6 per cent at the, national level. 
It is estimated that the birth rate and death rate 
are 38.0 and 16.5 respectively for the period. 1970-75, 
centred around January, 1973. 


»4.2' The application of P/F method as descri- 
bed in Chapter 2 indicates that the estimated 
birth rate at the national level is 34.1 for the 


calendar year 1978. The SRS estirnate during the__....- 


same period is 33.3 Thus, the extent-of under- 
reporting of births in the SRS for the year 1978 
is about 2.5 per cent. During the first half of the 
decade 1971-80, the extent of omission of events 
in the SRS was more than that of the latter half 
on account of various reasons which are given 
below : 


— 


(i) SRS was in the initial stages of imple- 
mentation. 


The field work during 1973 and 1974 
was seriously affected on account of 
financial constraints. 


(ii) 


A vigorous family planning compaign 
was in existence which would have 


(iii) 


tended to affect the reporting of births 


and subsequent infant deaths. 


4.3 Taking into account the omission of 6 per» 


cent in case of both births and deaths during 
1970-75, the adjusted birth and death rates for the 
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period are 38.0 and 16.5 respectively which are cen- 
tred around January 1973. The extent of omission 
of births during 1978 has been found to be about 
2.5 per cent. The adjusted birth rate is accordingly 
34.1. If the omission of deaths is also of the same 
order, the adjusted death rate for 1978 would be 
14.5. There has been progressive improvement in 
the reporting of births and deaths. Even assuming 
the extent of under-reporting of births and deaths 
in 1980 to be the same as in 1978, the adjusted 
birth and death rates for 1980 would be 34.1 and 
12.8 respectively . By fitting a second degree curve 
to each of the sets of adjusted birth and death 


rates, a series of birth and death rates for each year 
, ¥ 


of the inter-censal period 1971-80 is obtained. 
These rates are given below : 

1971. - 1972 1973 1974 1975 1976 
Bith Rate 40.0 38.6 37.4 36.4 “195-5 934.9 
Death Rate T6v5" 160.15 16.5 16.4 16.1 Se7 

1977 1978 1979 1980 1971-80 

(Avg.) 

Birth Rate 34.4 34.1 34.1 34.1 36.0 
Death Rate 15:2 14.5 1327 12.8 


15.4 


4.4 It is seen that there is a sharp fall in ferti- 
lity during the first half of the dec 1971-80 as 
compared to the latter half of the decade. A 
reverse pattern is observed in the case of mortality. 


“Reduction in mortality is more conspicuous in 


the second half of the decade 1971-80. The average 
decadal birth and death rates during 1971-80 are 
36.0 and 15.4 respectively. An independent evalua- 


_.tion-ef -the-level-of- fertility in ~the-SRS during 


1970-72 was made by the India Panel which 
estimated the birth rate during 1970-72 around 4o. 
The result obtained from the quadratic function also 
gives the same birth rate during 1970-72. 
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BIRTH /DEATH RATE 


| mputed birth and death rates foreach year of the decade 1971-80 are shown in chart 35- 
1e CO 


CHART=35 


SRS BASED ADJUSTED ANNUAL BIRTH AND DEATH RATES » 
DURING THE DECADE 1971-80, INDIA 


; Birth Rote 
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